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A-'B-C-N 



where 

A is an acyl group; . . 

B and C are bonds or represent amino-acids with at least one ammo-acid being present, 

is a side chain of an amino-acid; 
R 3 is H, OH, acyloxy or NH 2 ; 
D is a bond, O, >N R,, 6r> CH-R,; 
Y is >CO. >S0 2 or >P(0) NR 4 R s ; 
H y is H or alkyl; 

an ^ N he s rK^ activity and are for use against hypertension and cardiac insufficiency. 



o 

CD 

o 
o 



en 
> 



2200115 



Case 100-7005 



NOVEL PEPTIDE DERIVATIVES, THEIR PRODUCTION AND USE 



The present invention relates to novel Renin-inhibitors, their 
preparation, use and pharmaceutical compositions containing them. 
Jhe invention provides a compound of Formula I 




vherein 



A signifies an acyl group of: formula 0 wherein 



R 6 



R 6 denotes straight-chain or branched (C 1 _ 10 )alkyl radical 
.which may be optionally substituted by (C 1 _ 5 )alkoxy or 

(C 6 C 10 jaryloxy; a (.C 3 _ 7 >cycloalkyl radical, a (C 3 _ 10 )-cyclo- 
alkyl-^ 5 )alkyl. radical,, a <C 6 _ 10 >aryl radical, a 5- or 
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6-membered heteroaryl radical containing one or two nitrogen 
atoms, oxygen or. sulphur atoms or one nitrogen atom and one 



alkyl radical wherein the. heteroaryl moiety is 5- or 
6-membered and contains one or two nitrogen atoms, oxygen or 
sulphur atoms or one nitrogen atom and one oxygen atom and/or 
one sulphur atom; a straight-chain or branched (C 1-5 )alkoxy 
radical or a (C 6 _ 10 )aryl-(C 1 _ 5 )-alkoxy radical or a group of 
formula R 10 0<CH 2 CH 2 0) n (CH 2 ) m -, wherein R 1Q signifies a 
straight-chain or branched (C 1 _ 5 )alkyl radical, n signifies 
a whole number from 1 to 20 and m signifies a whole number 
from 1 to 5, or a group of Formula 



oxygen atom and/or one sulphur atom; or a heteroaryl- (C 1 _ 5 )- 




R0CH2 



CH 3 



wherein 



signifies hydrogen or acetyl 



or 



signifies a group of formula 




H 



0 
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vhietein 



R 



signifies a straight-chain or branched (Chalky 1 radical or 
a (C 6 _ 10 )aryl radical and 



and R„ respectively denote hydrogen, a straight-chain or 
8 branched (C 1 _ 5 )-alkyl radical or a (C 6 _ 10 >aryl radical, ' 



^ signifies hydrogen or a straight-chain or branched (Ch- 
alky 1 radical, 

B and C are the same or different and signify a bond or a group 
of formula. 




wherein 

Rl is defined as above and R n signifies a hydrophilic or lip- 
ophilic amino acid side chainj 
whereby 

B and c cannot simultaneously signify a bond 
D signifies a bond or denotes -0-, -N- or -CH- 

K ' R l 

■ whereby R x is defined as mentioned above, 

r, denotes a straight-chain or branched (C-^alkyl radical, a 
(C 3 10 )cycloalkyl(C 1 _ 5 )alkyl radical which is optionally 
substituted in the cycloalkyi moiety, a (C 6 _ 10 )aryl-(C 1 _ 5 >- 
. alkyl radical, or a heteroaryl-(Cl-5)-alkyl radical, wherein 
the heteroaryl moiety is 5- or 6-membered and contains one or 
two nitrogen atoms, oxygen or sulphur atoms or one nitrogen 
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atom and one oxygen atom and/or one sulphur atom, or a group 
of formula 

<8> s 

R 15 -S-(CH 2 )p - 

wherein 

signifies Hydrogen, (C^_^)alkyl or benzyl, s is 0 or 1 and p 
is 1 or 2, 

signifies hydrogen, a hydroxyl group, an. amino group or a 
group of formula -0C0R 2 , wherein R 2 is defined as above, 

and R^ are the same or different and respectively signify 
hydrogen, a straight-chain or branched (C^_^)alkyl radical, 
(C^ 10 )-aryl-(C 15 )-alkyl or a heteroaryl-(Cl-5)-alkyl 
radical, wherein the heteroaryl moiety is 5- or 6-membered 
and contains one or two nitrogen atoms, oxygen or sulphur 
atoms or one nitrogen atom and one oxygen atom and /or one 
sulphur atom, 



or it denotes a group of formula R 12 

-R 




13 



wherein R^ 2 signifies a straight-chain or branched (C^ 
alkyl radical or a straight-chain or branched (C 1 _ 5 )-hydroxy 
alkyl radical, R 13 denotes a hydroxyl radical, a straight- 
chain or branched (C^^alkoxy group, an amino group or a 
(C^ 5 )alkylamino group, whereby the alkyl radical is 
straight-chain or branched, an aminomethylpyridyl group 
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or a benzyl group, or 

the radical -N^ 

. R5 



denotes groups of formulae 



'O or " Q - R u 



wherein R 14 signifies hydrogen, (C 1 _ 5 )-alkyl, ben2yl, 
or a group of formula 

0 



R - c" 
R 16 C \ 

wherein R 16 denotes (C^Alkyl or (C^Jalkoxy (OC 2 H 2 )q-CH 2 

wherein q signifies a whole number from 2 to 5. 

signifies -S- >C=0 or .P"^ 

0 R 5 

wherein R 4 and R 5 have the significances given above. 

The C-atoms which are substituted by R 2 and R 3 may have R-. o 
S-configuration. Compounds of formula I, wherein the C-atoms 
which are substituted by R 2 and R 3 have the configuration 
given in formula Iy, are preferred. 
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Preferred compounds of formula I possess the formula Iy 




M iy 



wherein 

signifies tert.-butyloxycarbonyl, pivaloyl, bis(l-naphthyl- 
methyl)acetyl, benzoyl or 1-adamantylcarbonyl, 

signifies a bond, phenylalanine or P-cyclohexylalanine, 

signifies histidine, norleucine, phenylalanine or leucine, 



signifies a 0 ^ 

-S- or C=0 - Group 
0 / 



signifies hydrogen or methyl, 

signifies isobutyl, benzyl, cyclohexylmethyl or 1-adamantyl- 
methyl, 

signifies hydroxy, amino or groups of formulae. OCOCH^ or 
0C0C(CH 3 ) 3 , 

signifies hydrogen, methyl, i-propyl, i-butyl or n-butyl, 
signifies methyl, i-propyl, i-butyl or n-butyl, or 
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the group -M signifies a pyrrolidinyl-, piperidmyl 

5 

or a morpholinyl-group and 

signifies^ NH^ N-i-propyl^CH ? orNtt-i-propyl-groups . 
/ / / / 

Especially preferred compounds of formula I possess formula 

I- 




A z -B z -C z -N J>S D z * 

Rl z hTR3 z R 5 Z 



vherein . ~ " 

signifies tert .-butyloxycarbonyl or his(I^aphthylmethyl)- 
acetyl, 

signifies a bond, phenylalaninyl or fr-cyclohexylalaninyl, 

signifies histidine, leucine or nor leucine, 
0 

tt \ 

signifies a - S - or a C « O-group 



signifies hydrogen, 

signifies cyclohexylmethyl or 1-adaraantylmethyl, 
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R 3 Z signifies hydroxy or amino, 
R 4 2 signifies hydrogen or methyl, 

R 5 Z signifies hydrogen, isopropyl or isobutyl or 

R, 2 
/ 4 

The group -N signifies a pyrrolidinyl-, a 

R 5 

piperidinyl or ^morpholinyl-group and 

D z . signifies NH-orJ^CH-isopropyl- or^ CHj-groups. 

In formulae I, R^ when it is a straight-chain or branched alkyl 
with 1 to 10 carbon atoms it signifies in particular methyl, 
ethyl, propyl, isopropyl, butyl, tert. butyl, 2, 2-dimethylethyl, 
pentyl, hexyl etc,, especially methyl, tert. -butyl and 2, 2-dime- 
thylethyl, and when it is substituted by aryloxy, it signifies 
specially phenoxy methyl or. 1- or 2-naphthyloxymethyl, preferably 
1-naphthyloxymethyl, when it is cycloalkyl with 3-7 carbon atoms, 
it signifies cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl, when it is (C 3 _ 10 )cycloalkyl-(C 1 _ 5 )alkyl, cycloalkyl 
may have the significances given above, and may additionally 
signify adamantyl, and is especially cyclohexylethyl or (1-ada- 
mantyDethyl, when it is (C 6 _ 10 )aryl r it signifies especially 
phenyl or 1- or 2-naphthyl, preferably 1-naphthyl, when it is a 
heteroaryl radical, it signifies in particular pyridyl, thienyl or 
furyl, when it is a heteroarylalkylradical the heteroaryl moiety 
and the alkyl moiety preferably have the above-mentioned 
significances, when it is a straight-chain or branched alkoxy 
radical, it especially signifies ethoxy or tert. butoxy, and when 
it is (C 6 _ 10 )aryl-(C 15 )-alkoxy, it has in particular the 
significances given above for aryl and alkyl, and is preferably 
benzyloxy. 

Then denotes A the corresponding carbonyl compounds of R^. 
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R vhen it is (C^Jalkyl has the significances given above for 
alkyl, and when it is aryl, it signifies in particular phenyl or 
I- or 2-naphthyl, especially 1-naphthyl. 

R 8 and R 9 vhen they are (C^alkyl have the significances given 
above for alkyl, and when they are aryl, they signify phenyl, 1- 
or 2-naphthyl, preferably 1-naphthyl. The latter significance is 
preferred for R g , while hydrogen is the preferred significance for 

In the group R^OCCHjCHjO^-, R 1Q preferably signifies methyl, n 
is preferably a whole number from 4 to 12, especially 7, and m is 
. preferably 1. 

The hydrbphilic or lipophilic amino acid side chain in the defi- 
nition of R n may be for example a n-butyl, isobutyl, benzyl, 
A-imidazolylmethyl, 2-methylthioethyl, cyclohexylmethyl or a 
pyridylmethyl radical* 

When Rj_ denotes (C^alkyl, the alkyl radicals may be as defined 
above, and are especially methyl. 

When R 2 denotes (C^^alkyl, it may be straight-chain or branched 
and signifies the above alkyl radicals, when it is a (C3_ 10 >-cy- 
cloalkyKCj ^alkyl which is optionally substituted in the cyclo- 
alkyl moiety, it preferably signifies cyclohexylmethyl, whereby 
the cycloalkyl is optionally substituted by oxo, hydroxy or di- 
substituted (spiro-anellated) by a radical of formula 

-0 

(CH 2 )o whereby o signifies 2 or 3 adamantyl, 

-. -o^ 

preferably l-adaraantylmethyl, when it is (C^aryl-CC^alkyl, 
it preferably signifies benzyl or haphthylmethyl, and when it is a 
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heterparylalkyl radical, the heteroaryl moiety especially signi- 
fies pyridyl, thienyl or furyl radicals and the alkyl moiety is as 
defined above. 

Vhen and R^ denote a (Cg^aryl-CC^) -alkyl radical, they 
preferably signify a phenyl- (C^) -alkyl especially a benzyl 
radical, when they are a heteroarylalkyl radical, the heteroaryl 
moiety especially signifies a pyridyl, thienyl or furyl radical 
and alkyl denotes the above-mentioned radicals. Vhen and R^ 
denote (Cj^^alkyl, a ^y^ has the above-mentioned significances. 

Vhen R 12 denotes a (C 1 _ 5 )alkyl radical, alkyl signifies the 
above-mentioned radicals, but especially isopropyl* n-butyl, 
isobutyl and 2-methylbutyl. Hydroxyalkyl preferably signifies 
hydroxymethyl or hydroxyethyl. Vhen R^ signifies aarinomethyl- 
pyridyl, it is preferably aminomethyl-2-pyridyl. 

In R^, (C^_^)alkyl has the above-mentioned significances. 

The preparation of compounds of formula I can be effected as 
follows: 

a) Compound of formula la, 



wherein A, B, C, D, Y, R^, R 2 , R^ and R^ are defined as* above 
and R~' is hydrogen, hydroxyl or a radical of formula --OCOR^, 



R2 




la 
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. wherein R 2 is defined as above, may be obtained by reacting 
compounds of formula. II, 

A-B-C-OH II 

wherein A, B and C are defined as above, 
with compounds of formula III 



R 2 




III 



wherein R 1? R 2 , Rj'' , \, R5, Y and D are defined as above, 

Compounds of formula lb 




lb 
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wherein A, B, C, D, Y, R lf Rj, R 4 and R 5 are defined as 
above, are obtained by reducing compounds of formula IV 



R 2 



A-B-C-N 
t 
Rl 




N3 



\ 

R5 



IV 



wherein A, B, C, D, Y, R^ R 2 , R 4 and R 5 are defined as above 
and 

Compounds of formula Ic 



"2 



A-B-C-N 

I 




*3' 



D' 

R5 



Ic 



wherein A, B, C, Y, R 2 , R 3 ',-R 4 and R 5 are defined as 
above, and D' denotes -0- or -N-, 



*1 



wherein Rj is defined as above 
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are 



obtained by reacting compounds of formula V 




wherein A, B, C, D' , R r R ? and R 3 ' are defined as above with 
a compound of formula VI 



X-Y-N' 



VI 



wherein Y, R, and R. are defined as above, and X signifies 



halogen, especially chlorine 



Compounds of formula Id 



*15 

S-(0) s ' 



(CH)p 



B - C - N 




Id 



" . ■■ \ * r r> v n b ' R R R- - and D are defined 
wherein A, B, C, D, Y, K^, , k^, k 5 » ^5 °" u »* 

.as above and s' stands for 1 are obtained by oxidation of 



- 14 - 



Case 100-7005 



compounds of formula Ie 




Ie 



wherein A, B, C, D, Y, R^ R^' , R^, R 15 and p are defined above 



e) Compounds of formula If 



H 

i 

S 

(CH 2 ) p 



A - B - C - N 




«3 



D N 

\ 

R 5 



If 



vherein A, B, C, D, Y, R A' R 5 and P are define<J above 

are obtained by splitting off the benzyl group of compounds 
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of formula Ig 



A-B-C-N 




Ig 



wherein A, B, C, D, Y t R3, R 4 , R 5 and p are defined 
above, 

Compounds of formula In 



(Ci-4)Alkyl 
S 



A-B-C-N 




Ih 



wherein A, B, C, D, Y, R3, R^ R 5 and p are defined above 
are obtained by introducing an alkylgroup in compounds of 
formula If as defined above. 
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Compounds of formula li 




wherein A, B, C, D, Y, R^, and R^ are defined above are 
obtained by catalytically splitting off the benzyl group out 
of compounds of formula Ij 




Ij 



wherein A, B, C, D, Y, R. , R ? and R~ are defined above. 
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h) Compounds of formula Ik 




wherein C, D, Y, to R 5 and R y to R g are defined as above 
are obtained by reacting compounds of formula 



X. 




IX 



vherein R-^, Rg and R^ 
formula X 



and R Q are defined as above with compounds of 




Rl R3 
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wherein C, D, Y, R^ to are defined as above and 
obtained precursors of compounds of formula I are optionally 
transformed in compounds of formula I. 

The process according to stage a) for the production of compounds 
of formula la is conveniently effected such that the compunds of 
formula II are reacted with the compunds of formula III in accor- 
dance with a method which is appropriate for peptide coupling. The 
reaction can take place for example in the presence of N,N'-di- 
cyclohexylcarbodiimide or N-e thy 1-N' -(Dime thylaminopropyl)-carbo- 
diimide and N-hydroxysuccinimide or l-hydroxybenzotriazole, where- 
by as the solvent e.g. dime thy lforraaraide is used, and the reaction 
is carried out at temperatures of 0° to preferably room tempera- 
ture. Alternately, the reaction may also be effected in the 
presence of 50% propanephosphonic acid anhydride in methylene 
chloride in the presence of a base such as N-raethylmorpholine in a 
suitable solvent, e.g. dimethylformamide. In this case also, the 
reaction is conveniently effected at temperatures of 0°C to room 
temperature, preferably at room temperature. 

The reduction of the compounds of formula IV according to stage b) 
takes place by known processes, for example by means of cata- 
lytical hydrogenation in the presence of an appropriate catalyst, 
e.g. palladium on active charcoal, in a suitable solvent such as 
ethanol, at temperatures, of 0° to ca. 50°C, preferably at room 
temperature, and at pressures of 1 to 5 atm. , preferably 1 atm. 

The reaction, described in stage c), of compounds of formula V 
with compounds of formula yi conveniently takes place in the 
presence of a base, e.g. triethylamine or N-methylmorpholine, in 
an inert solvent such as tetrahydrofuran or dimethylformamide, at 
temperatures of ca. 0° to ca. 50°C, preferably at room tempera- 
ture. Y being C = 0 the reaction may also take place with the 
corresponding isocyanate R.N = C = 0 whereby compounds of formula 
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'l f wherein R 5 signifies hydrogen are obtained. 

In process d) the oxidation is effected by means of an oxidating 
agent e.g* hydrogen peroxide, acting Upon compounds of formula Ie 
in an acid solvent e.g. a 100* acetic acid at temperatures below 
room temperature e.g. 10°C. 

The process according, to stage e) is effected by. reacting sodium 
in liquid ammonia at temperatures of -40°C environ with compounds 
of formula Ig whereby the benzyl-group is split off. The starting 
compounds of formula Ig may be-. obtained from appropriate starting 
compounds according to process c). 

The process according to stage f> is an alkylating process whereby 
compunds of formula If are first reacted at -40°C environ with 
sodium in liquid ammonia and then with an (Chalky lhalogenide 
esp. (C 1 ^alkylbromide. 

The catalytical cleavage. of the benzyl-group from compounds of 
formula Ij according to stage g) is effected in presence of a 
palladium (102. on charcoal) catalyst in an appropriate solvent 
e.g. ethanol at a hydrogen pressure of 1 to 5 at., at temperatures 
up to 60°C environ, preferably at room temperature. 

The reaction of an azlacton of formula IX with compounds of 
formula X according to process h) is effected according to methods 
known from the literature e.g.. in an appropriate solvent like 
tetrahydrofuran or chloroform optionally in presence of an 
acylating catalyst like 4-dimethylaminopyridin at temperatures 
from 0° to 80°C environ, preferably at roomtemperature or reflux 
temperature of tetrahydrofuran or chloroform. 

The starting compounds used in the above processes are either 
known (see for example E. Vunsch in: Houben-Veyl, "Methoden der 
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organischen" Chemie", Volume XV/1 and XV/2, "Synthese von Pepti- 
den'VGeorg Thieme, Stuttgart, 1984) or may be produced in known 
manner,. for example as described in the following examples. 

The compounds of formula I produced according to the invention nray 
be isolated and purified in knovn manner. Racemic and/or 
diastereoisomeric mixtures can be separated in known manner. 

If the compounds of formula I contain acidic or basic groups, . 
these can also optionally form salts, for example metal salts such, 
as sodium salts or acid addition salts such as hydrochlorides. 

In the following examples all temperatures are given in °C and are 
uncorrected. 
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Example 1: (2R,3S)-3-( tert-butyloxycarbonylamino)-A-cycIohexyl- 
2-hydroxybutane-sulphonic acid dimethylamide 

4 g of methanesulphonic acid dimethylamide are dissolved in 50 ml 
of tetrahydrofuran, and mixed at 0-5° with 20 ml of n-butyllithium 
(1.6 M in hexane). After hour hour, 3.7 g of N-tert.-BOC-cyclo- 
hexylalaninal is added at once* After hour, the reaction mixture 
is poured onto ether/2N aqueous tartaric acid, the org. phase is 
separatet, dried with magnesium sulphate and the solvent is 
evaporated off under vacuum. The crude product is chromatographed 
on silica gel with ether/hexane 30-70%. The main product is 
obtained as a colorless oil, which solidifies upon standing. M.p. 
86-87°. The (2R,3R) isomer is obtained as a by-product. 

Example 2: (2R, 3S)-3-( tert-butyIoxycarbonylamino)-A-(l,4-diox- 
aspi ro I 4 , 5 ] undec-8-y 1 ) -2-hy droxybu t ane-sulphoni c 
acid dimethylamide 

The title compound is obtained analogously to example 1 from 5.2 g 
of methanesulphonic acid dimethylamide, 26 ml of n-butyllithium 
and 6 g of the corresponding aldehyde*. M.p. 48-50°. 

Example 3: (2R,3S)-3-( tert-butyloxycarbonylamino)4-cyclohexy-2- 
azido-butanesulphonic acid dimethylamide 

1 g of . the by-product of. Example 1 (2R,3R isomer) is dissolved, in 
10 ml of toluene, and mixed at -30° vith 1.5 g of tripheny.lphos- 
phine,' 30 ml of ammonia <ca. IN. solution in benzene) and 0.9 ml of 
azodicarboxylic acid diethylester. the reaction mixture is stirred 
over night, at room temperature and then filtered off over silica 
gel. An inseparable mixture of the title compound- and (3S)-(tert- 
butyloxycarbo.nyl)-4-cyclohexyl-l-butene-sulphonic acid dimethyl- 
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amide is obtained. 

Example 4; . (2R,3S)-3-(tert-butyloxycarbonylamino)-2-hydroxy-4- 
(2-naphthyl)-butane-sulphonic acid dimethylamide 

The title compound is obtained analogously to Example 1, as a 
colourless oil, from 1.7 g of methanesulphonic acid dimethylamide, 
8.5 ml of butyllithium and 2 g of the corresponding aldehyde. 

Example 5: (2R f 3S)-3-(tert-butyloxycarbonylamino)2-hydroxy- 
5-methyl-hexane-sulphonic acid dimethylamide 

The title compound is obtained analogously to Example 1, as a 
diasteroisomeric mixture (ca. 2:1), from 4 g of methanesulphonic 
acid dimethylamide, 60 ml of n-butyllithium and 4 g of N-tert-BOC- 
leucinal. 

Example 6: (3S,4S)-4-(tert-butyloxycarbonylamino)-5-cyclohexyl- 
3-hydroxy-pentane-sulphonic acid dimethylamide 

1 g of methanesulphonic acid dimethylamide is dissolved in 10 ml 
of tetrahydrofuran. 5.1 ml of n-butyllithium are added in drops at 
0-5°. After % hour, 1 g of (2S)-2-( (lS)-tert-butyloxy-carbonyl- 
amino-2-cyclohexyl-ethyl)oxirane is added. After 20 mins., the 
mixture is partitioned between ether and 2N aqueous tartaric acid, 
the organic phase is separated, dried and concentrated by evapo- 
ration. The crude product is recrystallised from methylene 
chloride/hexane. M.p. HO-lll 0 , 
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Example 7: (IS, 3S,4S)-A-( tert-butyloxycarbonylamino)-5^cyclq- 
hexyl-3-hydroxy-l-isopropyl-pentane-sulphonic acid- 
dime thy lamide 

The title compound is obtained analogously to example 6, as a 
diasterebisomeric mixture (ca. 1:5), from 0.4 g of isobutane- 
sulphonic.acid dimethylamide, 1.5 ml of n-butyllithium and 200 mg 
of epoxide. ■" . * . 

Example 8: (2R,3S)-3-(N-B0C-phenylalanyl-phenylalanyl)amido- 
4-cyclohexyl-2-hydroxy-butane-sulphonic acid 
dimethylamide 

330. mg of the sulphonic acid amide of example 1 are dissolved "in 1 
ml of methylene chloride, and 1 ml of trif luoroacetic acid is 
added. After 1 hour, the mixture is . partitioned between 2N aqueous 
sodium carbonate solution and methylene chloride, the organic 
phase is separated,; dried with potassium carbonate and concen- 
trated by evaporation. Then, 230 mg of BocPhePheOH, 225 mg of HOBT 
and ca. 5 ml of methylene choride are added. The mixture is cooled 
to 0-5°, 170 mg. of dicyclohexylcarbodiiraide are added, and 
stirring is effected for ca. 15 hours at room temperature. The , 
precipitated dicyclohexylurea is filtered off, and the crude 
- product is chroma tographed on silica gel with ether/methylene 
chloride 50-90*. [ a] D 20 * -29.1° (c = 0.6 in CH 2 CH 2 > 2 ). 

Example 9: ( 2R 1 3S ) -3- (N-B0C- 0~cyclohexy lalany 1- 0-cyclohexy 1- 

alanyl)aaido-A-cyclohexyl-2-hydroxy-butane-sulphonie 

acid-dimethylamide . - 

. 50 mg of. the product of example .8 >re dissolved in™ 5 ml of 

, ethanol, and hydrogenated for 24 hours at 40°/2 atm hydrogen over 
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Rh-Alox (5%). The catalyst is filterded off and the product is 

20 

lyophilised from benzene. [aJD = ^46.1° (c = 0.6 in GH 2 C1 2 ). 

Example 10; (2R F 3S)-3-(l*-BOC-iAenylalanyl-norleucyl)amido- 
4-cyclohexyl-Z-hydroxy-butane-sulphonic acid- 
dime thy lamide 

160 mg of BOC-SO^Chatin-NMe^ (Example 1) are reacted with 100 mg 

of BOCPheNleOH, 100 mg of Eydroxybenzotriazole and 80 mg of 

20 

Dicyclohexylcarbodiimide analogously to Example 8. [alD * -32.4° 
(c = 0.2 in CH 2 C1 2 ). 

Example 11: (2R, 3S)-3-(B^WTC-ercyclohexylalanyl-.norleucyl)- 

amido-4-cycIohexyI-2-hydroxy-butane-siilphonic acid 
diethylamide 

20 mg of the product of example 10 are hydrogenated exactly as in 
Example 9. [*]D » -38.2° (c » 0.1 in CH 2 C1 2 ). 

Example 12; (2R, 3S)-3-(R»BOOphenylalanyl-histidyl)amido-4- 
cyclohexyl-2-hydrexy-butane-sulphonic acid 
diethylamide 

225 mg of BOC-SO^Chatin-NMe^ (Example 1) are reacted with 236 mg 

of BOGPheHisOH, 160 mg of hydroxybenzotriazole and 120 rag of 

dicyclohexylcarbodiimide analogously to Example 8. For peptide 

coupling, dimethylformamide is used instead of methylene chloride. 

After chromatography MeOH/CT^CT^i 0-10%, two diastereoisoraers are 

obtained: diastereoisomer A: t«IB*° = -32.2° (c = 0.2 in 

20 

CH 2 Cl 2 /MeOH 9:1; diastereoisomer B: [<x]D = -26.0* (c * 0,6 in 
CH 2 Cl 2 /Me0H 9:1). 
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Example 13: (2R,3S)-3-tN-(bis-(l-naphthylmethyl)acetyl)nor- 

leucyl]anido-4-cyclohexyl-2-hydroxy-butane-sulphbnic 
acid-dimethylamide 

200 mg of BOC-S0 2 -ChatinNMe 2 (Ex. 1) are reacted with 240 mg of 
N-(bis-(l^naphthylmethyl)acetyl)-Nle-OH, 140 mg of hydroxybenzo- 
triazole and 110 mg of dicyclohexylcarbodiimide, analogously to . 
Example. 8. f«]0 20 = -43.9» (c - 0.2 in CH 2 C1 2 ). 



Example 14: (2R T 3S)-3-(N-B0C-phenylalanyl-norleucyl)amido-2- 
amino-4-cyclohexyl-butane-sulphonic acid- 
dime thy lamide 

150 ng of the sulphonic acid amide mixture of Example 3 are 
reacted with 100 mg of BOCPheNleOH, 700mg of hydroxybenzotriazole 
and 80 mg of dicycloxylcarbodiimide analogoulsy to Example 8. The 
crude product is dissolved in ethanol and hydrogenated for 4 hours 
at 20V1 atm. hydrogen over Pd/C (10%). Chromatography on^silica 
gel. with He0H/CH 2 Cl 2 0-5X yields the title compound [<x]D = 
-37.1° (c =0.2 in CH 2 C1 2 ) as well as B0C-Phe-Nle-S0 2 -desoxy- 
chatin^NMe 2 MD 20 = -26..4«- (c = 0,2 in CB 2 C1 2 ). 



Example 15: (2R,3S)-3-(N-BOC-phenylalanyl-norleucyl)amido- 

4-( 1 , 4-dioxaspiro 14 . 5 ]undec-8-yl)-2-hydroxy-bu tane- 

sulphonic acid-dimethylamide 

335 mg of the sulphonamide of Example 2 are reacted with 290 mg of 
BOC-Phe-NleOH, 200 mg of hydroxybenzotriazole and 158 mg of di- 
cyclohexylcarbodiimide analogously to Example 8. l<x]D = -32.6° 
(c =0.2 in CH 2 C1 2 ) 
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Example 16; ( 2R , 3 S ) -3- ( N-BOC-pheny lalany 1-no rleucy 1 ) amido-4- 
(4'-oxocyclohexyl)-2-hydroxy-butarie-sulphonicacid 
dimethy lamide 

200 mg of the product of Ex. 15 are dissolved in 10 ml of tetra- 

hydrofuran/Vater, and mixed with a few drops of cone, hydrochloric 

acid. After 10 hours, the mixture is partitioned between ethyl 

acetate and aqueous Na bicarbonate solution, the organic phase is 

20 

separated, dried and concentrated by evaporation. [a]D «. -45.6° 
(c = 0.2 in CH 2 C1 2 ). 

Example 17; ( 2R, 3S)-3-(N-BOC-phenylalanyl-norleucyl )afflidb-4-(4 ' - 
oxocyclohexyl)-2-hydroxy-butane-sulphonic ac id- 
dime thy lamide 

70 mg of the product of Example 16 are dissolved in 5 ml of - 
methanol. 10 mg of sodium bor^hydride are added, stirred for 15 
minsrat room temperature, and then partitioned between ethyl 
acetate and 2N aqueous sodium carbonate solution. 
[<x]D 20 = -31.1° (c = 0.2 in CH 2 Cl 2 ). 

Example 18: ( 3S,4S)-4- (N-BOC-pheny lalanyl-nor leucyl ) ami do -5- 
cyclohexyl-3-hydroxy-pentane-sulphonic 
acid-dime thy lamide 

135 mg of the sulphonamide of Example 6 are reacted with 75 mg of 
B0C-Phe-Nle-0H t 70 mg of hydroxybenzotriazole and 52 ml of dicyc- 
lohexylcarbodiimide analogously to Example 8. 
[<x]D = -10° (c = 0.2 in CH 2 Cl 2 ) 
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Example 19: (lS,3S,4S)-4-(N-B0C.phenylalaiiylnorieucyl)amido 

5-cyclohexyl-3-hydroxy-l-isopropyl-pentane-sulphonic 
acid dimethylamide 

4.7 mg of the diastereoisomeric mixture of Example 7 are reacted 
with 40 mg of BOCPhe-Nle-OH, 28 mg of hydroxybenzotriazole and 22 
mg of dicyclohexylcarbodiimide analogously to Example 8. 
Chromatography on silica gel with ether/hexane 50-100% yields two 
diastereoisomers: A:. [«]D 20 = -36.4% B: [aJD 20 = -10,0° (c>. 
0.1 in CH 2 C1 2 ). 

Example 20; (2R > 3S)-.3-(N-BOC-phenylalanyl-iiorleucyl)anido-2- 
hydroxy-4-<2-naphthyl)-butane-sulphonic aeid- 
dimethylamide 

.130 mg of sulphonamide of Example 4 are reacted vith 115 rag o£ 
BOC-PheNleOH, 85 mg of hydroxybenzotriazole and 65 mg af dicyclo- 
hexylcarbodiimide analogously to Example 8-. 
[a]D 20 = -43.7° (c=0.2 inCH 2 Cl 2 ). 



Example 21; (2R, 3S ) -3-1 N-( bis- (1-naph thy lae thy 1) acetyl )- 

norleucyl ] amido-2-hydroxy-5-met hy 1-hexane-sulphoni c 
acid-dimethylamide 

100 mg of, the diastereoisqmieric mixture of Example .,5 are reacted 
with 70 mg of BOCPheNleOH, 70 mg of hydroxybenzotriazole and 51 mg 
of dicyclohexylcarbodiimide analogously to Example 8* 
The product is obtained as. an inseparable diastereoisomeric 
mixture (ca. 2:1). 
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Example 22; (2S,3S)- and (2R,3S)-3-(BOC-phenylalanyl-norleucyl)- 
amido-4-cyclohexyl-l-isobutyl-sulphamoylai»ino-2- 
butanol 

A solution of 94 mg of isobutylsulphamoyl chloride in 1 ml of 
dioxane is added to a mixture of 273 mg of (2S, 3S)-3-B0C-phenyl- 
alanyl-norleucinyl)amido-l-amino-4-cyclohexyl-2-butanol and 0.1 ml 
of triethylamine in 11 ml of dioxane, and the mixture obtained is 
stirred for 20 hours at room temperature and subsequently con- 
centrated under vacuum. The residue is dissolved in ethyl acetate 
and the solution is washed with diluted hydrochloric acid, an 
aqueous sodium bicarbonate solution and aqueous sodium chloride 
solution. Drying over anhydrous sodium sulphate, evaporation under 
vacuum and chromatography (silica gel with d ich lor onte thane/ - 

methanol 40:1 as eluant) yields the compound named in the title as 

20 

an amorphous solid, [«x]D = -7° (c = 0.5 in dichlororoethane). 

Using (2R, 3S)-3-(B0C-phenylalaninyl-norleucinyl)araido-l-anano-4- 

cyclohexyl-2-butanol in accordance with the same process, (2R,3S)- 

3-(BOC-phenylalaninyl-norleucinyl)-amido-4-cyclohexyl-isobutyl-sul 

20 

phamoylamino-2-butanol is obtained as an amorphous solid, {«JD 
= -3.2° (c = 0.5 in dichlororoethane). 

The starting compounds used in this process are obtained as 
described in the following: 

a) (3S)-3-B0C-amido-4-cyclohexyl-l-nitro-2-butanone 
(intermediate product 1) 

A solution of 32.6 ml of hitromethane in 160 ml of tetra- 
hydrofuran and 160 ml of hexaraethylphosphoric acid triamide 
is added whilst cooling with ice and stirring vigorously to a 
suspension of 18.0 g of sodium hydride (80% in mineral oil) 
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in 180. ml of tetrahydrofiiran." The solution obtained is 
stirred for 1 hour at room temperature, then cooled- to 0°, 
and a. solution of 69.9 g of N-BOC-L-&-cyclohexyl-alanine- 
3,5^dimethyipyrazolide in 700 ml of tetrahydrofuran is added. 
After stirring for 20 hours, the mixture is mixed with 600 ml 
of IN hydrochloric acid r extracted twice with ether, the 
combined organic extracts are washed with aqueous sodium 
chloride solution, dried over. anhydrous sodium, sulphate and 
evaporated under vacuumv After chromatography of.- the crude 
product. on silica gel using toluene/ethyl acetate (6:1) as 
the eluant, the above -intermediate product. 1 is obtained as 
colourless crystals having a m.p. of 97-98°. 



(2S,3K)- and (2R,3S)-3^C-aminoU-cycIohex vl-l-nitrar : 2- 
butanol 

(intermediate compounds 2A and 2B) 

2.27 g of sodium borohydride are added iit small portions to 
an ice-cooled solution of ia. 9 g of intermediate product 1 
obtained above in 190 ml of ethanol. Stirring is then 
effected for one hour without cooling, after which the pH 
value of the solution iff adjusted to 3 by adding 10% aqueous 
tartaric acid and cooling, the solution is evaporated under 
vacuum, extracted tvic* with ether, the combined organic 
phases are washed with.aqueous sodium chloride solution, 
dried over anhydrous sodium sulphate and evaporated under . 

vacuum. Treatment of the remaining oily mixture of two 
diastereoisomers with ether/hexane yields isomer 2B which has 
. a m.p. of il6-118° Cdecomp.). Chromatography of the mother 
solution on silica g*l using hexane/ether (2:1) as the eluant 
yields isomer 2B as an oil. 
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Rf values (silica gel, hexane/ether 2:1): 2A, 0.136:2B, 
0.106. 

(2S,3S)- and (2R,3S)-l-amino^3-B0C-amino-4-cyclohexyl-2- 
butanol 

(intermediate compounds 3A and 3B) 

5.96 g of ammonium formate are added in small portions over 
the. course of 1 hour, in an inert atmosphere, to a mixture of 
7.5 g of intermediate compound 2A, which was obtained as 
described above, and 0.75 g of palladium (10% on animal 
charcoal) in 50 ml of methanol. After stirring for 17 hours 
at room temperature, the suspension is filtered through 
celite and the filtrate is evaporated under vacuum. The 
residue is taken up in 2N hydrochloric acid, washed twice 
with ether and the aqueous phase is rendered alkaline by 
adding sodium bicarbonate. The aqueous phase is extracted 
twice with ethyl acetate, the organic phases combined, dried 
over anhydrous sodium sulphate and evaporated under vacuum. 
The foamy residue is transformed into the hydrogen oxalate 
and is crystallised from ether. The hydrogen oxalate of 
intermediate compound 3A is obtained with a m.p. of 165-166° 
(decomp. ). ' 

The hydrogen oxalate of intermediate compound 3B, which is 
obtained analogously from intermediate compound 2B, melts at 
137-138° (decomp.). * 
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(2S,3S)- and (2R, 3S)-3-BOC-amino-l-Cbz-amino-4- 
cyclohexyl-2-butanol 

(intermediate compounds 4A and 4B) 

4.18 mi of benzyl chlorbformate are added at a temperature 
of 2 to 5° to a solution of 5.28. ml of triethylaraine and 6.3 
g of intermediate compound 3A, which was obtained as in the 
above process, in 120 ml of dichloromethane, and the- solution 
obtained is stirred for 30 minutes at roonr temperature. It is 
then diluted vith dichlorome thane and vashed with G.25N 
hydrochloric acid, saturated aqueous sodium bicarbonate 
solution and water. The organic phase is dried over sodium 
sulphate and evaporated under vacuum. Chromatography of the 
residue on silica gel using toluene/ ethyl acetate (3rl) as 
the eluant yields^ intermediate compound 4A as a slightly 
y e 1 1 o w i s h oi 1 . ' ~& V 

Intermediate compound 4B is obtained as an oil from 
intermediate compound 3B, using the same process. 

(2S,3S)Vand (2R, 3S)-3-amino*l-Cbz-amino-4-cyclohexyl-2- 
butanol (intermediate cuayuunds 5 A and 5B) 

8.06 g of intermediate. compound 4A are added whilst cooling., 
to 80 ml of the mixture of acetic acid/conc. hydrochloric 
acid (9:1), and the solution obtained is stirred for 1 hour 
at room temperature and. then evaporated to dryness. The 
hydrochloride of intermediate compound 5A is hereby obtained 
as a colourless foam. 

The hydrochloride of -intermediate compound 5B is obtained 
from intermediate .compound 4B using the same process. 
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(2S,3S)- and (2R t 3S>^3-(BQC-phenylalaninyl-norIeucinyI)^ .: 
amino-l-Cbz-amino-4-cyclohexyl-2-butanol 

-4.06 ml of diphenylphbsphorylazide and 4.94 ml of triethyl- 
amine are added gradually to an ice-cooled solution of 6.68 g 
Of BOC-Phe-Nle-OH and 6.3 g of crude hydrochloride of inter- 
mediate compound 5A in dimethylf ormamide, and the clear 
solution obtained is stirred ovec night at room temperature, 
then concentrated under vacuum, taken up in dichlorome thane 
arid the dichlorome thane solution is washed with 0.25N 
hydrochloric acid, saturated aqueous sodium bicarbonate 
solution and water, and dried over anhydrous sodium sulphate. 
After evaporation under vacuum, :the residue is chromato- 
graphed on silica gel (dichloromethane/ethanol 49:1 as the 
eluant) and the product obtainedzis crystallised from 
dichloromethane/hexane. Intermediate product 6A thus obtained 
melts at 167-168° (decomp.). 

Intermediate compound- 6B which has a ra.p. of 150-151° 
(decomp.) is obtained from intermediate compound 5B using the 
same process. 

(2S,3S)- and (2R, 3S)-l-amino-3-(BOC-phenylaIaninyl- 
norleucinyl)-amino-4-cyclohexyl-2-butanol 

(intermediate compounds 7A and 7B) 

7.0 g of intermediate compound 6A and 0.7 g of palladium on 
active charcoal (10*> in 140 ml of methanol are hydrogenated 
for 1.5 hours at room- tempera tureen a hydrogen atmosphere at 
atmospheric pressure, and the mixture is subsequently diluted 
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vith dichloromethane and filtered through celite. After 
evaporation of the filtrate under vacuum and crystallisation 
of the residue from methanol/ether , intermediate compound 7 A 
is obtained as colourless crystals having a m.p. of 140-141°, 
[aJD 20 »" -38.5° (c » 1 in methanol). 

Intermediate compound 7B is obtained as colourless crystals 
having a m.p. of 168-169 (decomp.) from intermediate compound 
6B. f using the same process, 
[cc]D 20 = -25.6° (c = l.in methanol). 



Example 23: (2S t 3S)-3^(B0e-phenylalaninyl-norleucyl)amido-4- 
" . . cyclohexyl-l-dimethylsulphaaoylainino-2-butanol 

The title compound is obtained analogously to example 22, using 
dimethylasulphamoyl chloride instead of isobutylsulphamoyl 
chloride, la] D ?0 = -11° (c = 0.1 in CH 2 Cl 2 ). 



Example 24: (2R, 3S)-3-(N-benzoyl-dehydrophenylalaninyl-nor- 
leucyl)-amido-l-dimethylsulphamoyl-amino-5- 
methyl-2-hexanol 

The title compund is obtained as a diastereoisomeric mixture (ca. 
2:1) having a m.p.. o£\194-196° (decomp.) analogously to Example 
21, using. N-benzoyldehydrophenylalaninyl-norleucine insead of 

BOC-Phe-Nle-OH. . 



Example. 25: N-(3-cyclohexylpropionyl)-norleucine 

A solution, of 1.92 g of 3-cyclohexylpropionic acid chloride ia 22 
ml of ether is added whilst cooling with ice to a solution of 
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1.31g of norleucine in 22 ml of IN aqueous sodium hydroxide, and 
the mixture is stirred for 1 hour at 0°C. The mixture is 
subsequently acidified with 0.25N hydrochloric acid, extracted 
twice with ether,, the combined organic phases are washed with 
saturated sodium chloride solution, dried over sodium sulphate and 
concentrated by evaporation under vacuum. Crystallisation of the 
residue from etner/hexane yields the title compound which has a 
m.p. of 138-139°C. 

Example 26: (2S, 3S)-3-(3-cyclohexyl-propionyl-norleucyl) 
ainido-l-Cbz-amino-4-cyclohexyl-2-butanol 

The title compound is obtained as an amorphous substance analog- 
ously to Example 22 f), using 3-cyclohexyl-propionyl-norleucine 
(Ex.. 25) instead of BOC-Phe-Nie-OH. 

Example 27; (2S,3S)-3-(3-cyclohexyl-propionyl-norleucyl) 
amido-l-amino-4-cyclohexyl-2-butanol 

The title compound is obtained as an amorphous substance analog- 
ously to Example 22 g), by means of hydrogenation of the compound 
of Example 26. 

Example 28; (2S,3S)-3-(3-cyclohexyl-propionyl-norleucyl) 

amido-4-cyclohexyl-l-dimethylsulphamoylamino-2- 
butanol 

The title compound is obtained as an amorphous substance 
analogously to Example 22, using (2S,3S)-3-cyclohexyl-propionyl- 
norleucyl)amido-l-amino-4-cyclohexyl-2-butanol and dimethyl- 
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sulpharaoyl chloride, [a]D 2 = -25. 7° (c = I in methanol) (sinters 
from 78°C). 



INTERMEDIATE PRODUCTDS: 
N-(bis-l-naphthylmethyl)-acetyl-Nle-OH 

660 mg of bis-(l-naphthylmethyl)-acetic acid and 280 mg of 
norleucine-methylester are dissolved in methylene chloride and 
cooled to.0°. 400 mg of dicyclohexylcarbodiimide are added and 
stirred for ca. 15 hours at room temperature. The precipitated 
dicyclohexylurea is filtered off, the filtrate concentrated by 
. evaporation, dissolved in methanol and mixed with 200 mg of 
sodium hydroxide (dissolved in water). After 2 hours, the mixture 
is acidified with 2N hydrochloric acid, extracted with methylene 
chloride, dried and concentrated by evaporation. The crude product 
is recrystallised from methylene chloride/hexane. M.p. 157-159?. 

Bis-(l-naphthylmethyl)-acetic acid 

4.6 g of sodium are dissolved in 100 ml of ethanol. 16 g of 
malonic acid diethylester and 40 g of 1-chloromethylnaphthalene 
are added. The mixture is then refluxed for 24 hours, cooled and 
the precipitated salts are dissolved by adding ice water. The 
organic phase is separated, the aqueous phase extracted with 
ether, and the combined organic phases dried over magnesium 
sulphate and concentrated by evaporation. The crude product is 
added to a mixture of 50 ml of water, 700ml of ethanol and 20 g of 
potassium hydroxide and refluxed for 4 hours. It is then cooled, 
acidified with cone, hydrochloric acid and extracted with ether. 
The ether solution is dried, concentrated by evaporation and the 
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residue heated to. 180-200°. After cooling to room temperature, the 
glassy residue is dissolved in methylene chloride and precipitated 
with hexane. M.p. 171-172°C. 

(l-tert-butyloxycarbonylamino-6-cyclohexyl-ethyl)-oxirane 

6 g of sodium hydride dispersion (80% in white oil) are suspended 
in a mixture of 60 ml of dimethyl sulphoxide and 30 ml of 
tetrahydrofuran. The suspension is cooled to 0-5° , and a solution 
of 13 g of trimethylsulphonium iodide in 50 ml of .dimethyl 
sulphoxide is added in drops : After 10 mins, 50 ml of t-BOC-cyclo- 
hexylalaninal (0.54 M in toluene) are added, and the temperature 
is allowed to rise to room temperature. The reaction mixture is 
diluted with ice water, the org. phase separated, washed Ax with 
water, dried over magnesium sulphate and concentrated by 
evaporation. Chromatography on silica gel with ether/hexane 10-30% 
yields the title compound, together with a little of the diaste- 
reoisomer (ratio ca. 3:1). M.p. 58-59°C 

Example 29: (2R,3S)-3-[N-l-adainantyl)propionyl)norleucyl]- 

afflido-4-cyclohexyl-2-hydroxy-butane-sulphonic acid- 
dimethylamide 

The title compound is obtained analogously to Example 8 using 
N-[3-(l-adamantyl)propionyll-norleucin instead of BOCPhePheOH. 
[o]D 20 = -25,7° (c = 1 in methanol). 

The starting compound adamantyl-propionyl norleucin, m.p. 119-120° 
is prepared. analogously to Example 25 starting from adamantyl 
propinonyl chloride and norleucin. 
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Example 30: (2R,3S)-3-(N-BOC-&-cyclohexylalanylhistidyl)amida- 
4-cy clohexy 1-2-hy droxy-bu t ane-sulphoni c 
acid-dime thy lamide 

The title compound is obtained analogously to Example 8 reacting 
190 mg BOC-S0 2 -Chatin-N(Me) 2 - Example 1 - with 201 mg BOC-Cha- 
His-OH, in presence of 70. mg hydroxybenzotriazol and 102 dicyclo- 
hexyl carbodiimid. The crude product is chroma tographed on 
silicagel (m'ethanol/methylenechloride 1-10% as the eluant). 
[a) D 10 = -38,9° (c = 6.2 in methylenchloride). 



Example 31: (2R,35)-3-[N]-(bis-(l-naphthylmethyl)acetyl) 
histidyl]amido-4-cyclohexyl-2-hydroxy-butane- 
sulphonic acid-dime thy lamide 

80 mg B0C-S0 2 -Chatin-N Me 2 (Example 1) are reacted analogously to 
Example 8 with 100 mg N.(bis-(7-naphthylmethyl)-acetyl)-Nle-0H in 
presence of 50 mg hydroxybenzotriazol and M mg dicyclohexylcarbo- 
diimid: The/obtained crude product is chromatographed on silicagel 
using; methanol/methylenchloride 1-10% as the eluant. 
[ a ] 20 = -17,1° (c = 0.2 in methylenechlorid.e). 



Example 32: <2R,3S)-3-[MK)^ 

norleucy 1 J amidor-4-cy ciohexy 1-2-hydroxy-bu tane- 

sulphonic acid dimethylamide 

96 mg,BOC-S0 2 -Chatin-NMe 2 (Example 1) are reacted analogously' to 
Example 8 with 98 mg ?0e-B0L-NLE-0H; in presence of 35 mg hydroxy- 
benzotriazol and 50 mg dicyclohexylcarbodiimid. The^crude product 
is recristallised from methylenchlorid/hexan. la] D = -52,4° (c 
=:0. 2 in : methylenchloride). 
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Example 33 i (2R,3S)-3-(N-[2-methoxy-poly(2-ethoxy)acetyl] 

phenylalanyl-norleucyl)aoido-A-cyclohexyl-2-hydroxy- 
butane-sulphonic acid dimethylamide 

35 mg H-Phe-HIS-S0 2 -Chatin-NMe 2 are reacted with 60 mg of a 
mixture of oligomers of polyethylenglycolic acids (MV^ 350) in 
presence of 13* mg dicyclohexylcarbodiiniide and 10 mg hydroxy 
benzotriazol in methylenechloride and the reaction product is 
purified by chromatography on silicagel (using methanol/methy- 
lenechloride 5-10* as the eluent). 



Example 34: (2R,3S)-3-IN-(bis-(l-naphthylmethyl)acetyl)- 

me thionyl ] amido-4-cyclohexyl-2-hydroxy-bu tane- 
sulphonic acid-dime thy lamide 

165 rag BOC-S0 2 -Chatin-NMe 2 (Example 1) are reacted analogously to 
Example S vith 203 mg N-(bis-(7-naphthylmethyl)acetyl)-Met-0H in 
presence of 115 mg hydroxybenzotriazol and 90 mg dicyclohexyl- 
carbodiimid. M D - -45,3° (c = 0.1 in methylenechloride). 

Example 35 1 (2*R;3S)-3-[N-(bis-(l-Naphthylaethyl)acetyl)methion 
(D ; L-S-oxid )y 1 ] amido-4-cyclohexy 1-2-hydroxy-bu t ane- 
sulphonic acid dimethylamide 

20 mg of the title compound of Example 34 are dissolved in glacial 
acetic acid and to the solution 10 mg sodiumperborate are added. 
After 1 hour the mixture is distributed between methylenechloride 
and a saturated aqueous sodiumbicarbonate-solution. The organic 
phase is dried and evaporated. The title product is obtained as a 
1:1 diastereomer mixture. 
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Example 36: <2R, 3S)-3-(N-B0C-phenylalaiiyl-norleucyl)amido-4- 
( 1-adaman ty i ) -2-hydroxy-bu tane-sulphoni c 
acid-dime thylamide 

69 :mg B0C^S02-Adatin-NMe 2 are reacted analogously to Example 8 
vith 61 mg BOC-Phe-Nle-OH in presence of 64 mg hydroxybenzotriazol 
and 62 mg N-ethyl-N-(3-dimethylaminopropyl)-carbodiimid (EDCI). 
The crude product is chromatographed on silicagel using hexarte/- 
ethylacetate (1:1) as eluent. The title compound is according; to 
' H-NMR a mixture of diastereomeres (2R,3S:2S,3S - 60:40. 

The starting product B0C-$0 2 -Adatin-NMe 2 (60 to 40 mixture of 
diastereomeres) is prepared analogously to Example 1 reacting N- 
"tert, BOC-Adamantylalaninal and methansulphonic acid dimethyl- 
■ amide . 



Example 37: (2R t 3S)-3-(N-BOG-phenylalanyl-norleucyl)-ainido- . 

5, 5-dimethyl-2-hydroxy-hexane-sulphonic acid- 
dime thylamide 

235 rag BOC-S0 2 -Neotin-NHe 2 are reacted analogously to Example 8 
with 180,3 mg BOC-Phe-Nle-OH in presence of 198 mg hydroxy-, 
benzotriazbl and 187 mg EDCI. (see Example 36). The crude product 
is chroma tographed on silicagel using hexane/ethylacetate (1:2) as 
eluent. After recristalllsation from hexan/ethylacetate yields the 
title product as a mixture of diastereomeres. (2R,3S:2S, 3S = > 
65:35) having a melting point of 159 to 163°C. 

The starting compound B0C-S0 2 -Neotin-NMe 2 (A 65 to 35 mixture of 
diastereomeres)is prepared analogously to Example 1 from N-tert. 
BOC-neopehtalglycinal and raethanesulphonic acid diethylamide-. 
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Example 38: ( 2R , 3S ) -3-(N-BOC-pheny lalany 1-norleucy 1 ) amido- 4- 
cyclohexyl-2-hydroxy-butane-sulphonic acid- 
pyrrolidinamide 

The title product is obtained analogously to Example 8 reacting 

20 

BOC-S0 2 -Chatin-pyrrolidin with BOC-Phe-Nle-OH. [a] D = -30.0° 
(c = 0..28 in ethanol). 

The starting compound B0C-S02~chatin-pyrrolidine is obtained 
analogously to Example 1 from BOC-cyclohexylalaninal and me thy 1- 
sulphonyl-pyrrolidine. 

Example39: ( 2R f 3 S ) - 3- ( N-BOC-pheny lalany 1-no rleucyl ) ami do-4- 
cyclohexyl-2-hydroxy-butane-sulphonic 
acid-pi per id ineamide 

The title product is obtained analogously to Example 8 front~v 

20 

B0C-S0 2 -Chatin-piperidine and BOC-Phe-Nle-OH. [«] D - -32.6° 
(c =0,27 in ethanol). 

The starting product BOC-SO^-Chatin-piperidine is obtained — 
analogously to Example 1 from BOC-cyclohexylalaninal and 
methylsulphonyl piperidine. 

Example AO; (2R, 3S)-3-(N-B0C-phenylalanyl-norleucyl)amido>-4- 
cyclohexyl-2-hydroxy-butane sulphonic acid-(4- 
benzyl)piperaz ineamide ^ 

The title product is obtained analogously to Example 8 from 

20 

BOC-S0 2 -Chatin-(4-Benzyl)-piperazine and BOC-Phe-Nle-OH. [aJ D 
-25.6° (c = 0.32 in ethanol). 
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The starting compound B0C-S0 2 -Chatin-(4-Benzyl)piperazine is 
obtained analogously to Example 1 from BOC-cyclohexylalaninale and 
A-Benzyl-2-methylsulphonylpiperazine. The Starting compound 
4-benzyl-l-methyl sulphonylpiperazine is prepared analogously to 
processes described in the literature reacting N-benzylpiperazine 
with Methansulphonylchloride in presence of pyridine in 
acetonitrileat -10°. to 30°C. 



Example Alt <2R,3S)-3-(N-B0C-phenylalanyl-norleucyl)amido- 
4-cydohexyl-2-hydroxy-butane-sulphonic acid- 
piperazineamide 

To a solution of 110 mg B0C-Phe-Nle-S0 2 -Chatin-(4-benzyl)- 
piperazine (the compound of Example 40) in 120 ml glacial acetic 
acid, 20- mg of a 10% palladium on charcoal-catalyst are added. The 
mixture is hydrogenated during 6 hours at roomtemperature and at 
atmospheric pressure- The reaction mixture is filtrated over hyflo 
and the filtrate evaporated to dryness. The residue is dissolved 
in an ice-water-mixture, made slightly alkaline with a 10% aqueous 
sodiumcarbonate solution, extracted yith methylenechloride, dried 
over sodiumsulphate, filtered and evaporated to dryness. 

Chromatography on silicagel using methylene chloride containing 
10% of ethanpl as eluent yields the title product M D = -22.5° 
(c = 0.2 in ethanol). 
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Example 42: (2R f 3S)-3-(»-BOC-Mienylalaiiyl-norleucyl)-amido- 
4-cyclohexyl-2~hydraxy-butane-sulphonic 
ac id- ( 4-ace tyl>pdperaz inearcfcde 

The title product is obtained- analogously to Example 8 by reacting 
BOC-S0 2 -Chatin-{4-acetyl)-piperazine with BOC-Phe-Nle-OH. M D 2 ° 
= -19.5° (c = Q.21 in ethanol). 

The starting compound BOC-SO^-Chat in- (4-Acetyl) -piperazine is 
obtained by hydrogenating analogously to Example 41 B0C-S0 2 - 
Chatin-(4-benzyl)piperazine (see Example 40) and reaction of the 
obtained B0C-S0 2 -Chatin piperazine analogously to processes 
desribed in the literature vith acetylchloride in presence of 
triethylamine in methylene chloride at 0°C. 

Example 43; (2R, 3S)-3-(»-BOC-pfeeiiylalai?yl-norleucyl)amido-4- 
cyclohexyl-2-l iydiuj^ butaim^sulphonic 
acid- [ 4- ( 2 1 5 f 8 r II— tet r aoxadodecanyl ) carbonyl } 
piperazineamide 

The title product is obtained reacting analogously to Example 
8 B0C-S0 2 -Chat in- (4- [2,5,8, ll-tetraoxadodecanyl ] carbonyl )- 
piperazine vith BOC-Phe-NIe-OET [a]^- -16.7° (c = 0.12 in 
ethanol) . 

The starting product B0C- SO^Chatin^ 4- [ 2 f 5 r 8, 11 -Tetr aoxa- 
dodecanyl] -carbonyl) piperazine is obtained in a manner known per 
se reacting 500 mg BOC-SO^-Chatin-piperazine (see Example 42) with 
260 mg 2,5,8,11-tetraoxadQdecffla^lcarboaiciacid in presence of 240 
mg dicyclohexylcarbodiimide and 320 mg hydroxybenzotriazole in 10 
ml N,N-Dimethylformaraide. 
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Example 44: (2Rj3S)-3-(N-B0C-PhenylaIanyl-norleucyl)-amido 
-4-cyclohexyl-2-hydroxy-butane sulphonic acid- 
{4-methyl)piperazineamide 

The title product is obtained analogously to Example 8 reacting 

20 

B0C-S0 2 -Chatin(4-Methyl)-piperazine with BOC-Phe-Nle-OH. [a}^ 
-25-0° (c = 0.44 in Ethanol).. 1 . 

B0C-S0 2 -Chatin-(4-Methyl)-piperazine is obtained analogously to 
Example 1 f rom. BOC-Cyclohexylalaninal and 4-methyl-l-(methyl- 
sulphonyl) pi per azine. 



Example 45: (2R,3S)-3-(N-B0C-phenylalaJiyl-norleucyl)amido-4- 
cyclohexyl-2-hydroxy-butane-sulphonic acid- 
mo rpholineamide 

The title product is obtained analogously to Example 8 by reacting 

20 

B0C-S0 2 -Chatin-morpholid with B0C-Phe-Nle-0H. [a] D = -31.9*-" <c 
« 0.87 in Ethanol). . . 

B0C-S0 2 -Chatin-morpholid is obtained analogously to Example .1 from 
BOC-cyclohexylalaninal and morpholine. 



Example 46; (2R r 3S>-3.<N-B0C-Phenylalanyl-histidyl)amido- 
4-cyclohexyl-2-hydroxy-butane-sulphonic acid- 
piperidineamide - r \ 

The title product is obtained analogously to Example 12 reacting 
B0C-S0 r Chatin-piperidine (see Example 39) with BOC-Phe-His-OH. 
[<x] D 20 * -14.1* (c = 0.17 in Pyridine). 
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Example 47: <2R, 3S)-3-(N-BOC-Phenylalanyl-norleucyl)amido- 

2-hydroxy-5-methylmercapto-pentane-sulphonic acid 
diethylamide 

The title product is obtained analogously to Example 8 reacting 

20 

BOC-S0 2 -mettin-NHe 2 with BOC-Phe-Nle-OH. [<*1 D = -31.0° (c = 
0.67 in Ethanol). 

BOC-S0 2 -mettin-NMe 2 is prepared analogously to Example 1 from 
BOC-methioninal and methansulphonic acid diethylamide. 

Example 48: (2R,3S)-3-(N-B0C-Phenylalanyl-norleucyl)amido- 

2-hydroxy-5-methylsulfinyl-pentane-sulphonic acid 
dime thy lamide. 

To a solution of 50 mg B0C-Phe-Nle-S0 2 -met tin-NMe 2 ( title product 
of Example 47) in 0,25 ml glacial acetic acid is added under 
stirring at 10° 0.01 ml of a 30* hydrogenperoxide-solution and the 
obtained mixture is stirred for additional 40 minutes at 10°C. The 
mixture subsequently evaporated to dryness and the residue is 
chromatographed on silicagel using methylenechloride containing 7% 
ethanol as eluent. The obtained title product is an environ 1 to 1 
mixture of diastereomeres M.P.: Sinters from 82° on. 



Example 49: (2R f 3S)-3-(N-BOC-Phenylalanyl-norleucyl)amido- 

2-hydroxy-4-benzylmercapto-butane-sulphonic acid 
diethylamide 

The title product is obtained analogously to Example 8 reacting 
B0C-CYS (BZL) (0H)CH 2 S0 2 NMe 2 with BOC-Phe-Nle-OH. 
[a] D 20 = -32.0° (c = 0.40 in Ethanol). 
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BOC-CYC(BZL) (0H)CH 2 SO 2 NMe 2 is obtained analogously to Example 1 
by reacting BOC-S-Benzyl-L-cysteinal with methansulphonic acid 
dimethylamide. 

BOC-S-Benzyl-L-cysteinal is prepared analogously to processes 
described in the literature reacting BOC-5-benzyl-L-cystein with 
3,5-Dimethylpyra2ol in chloroform in presence of dicyclohexyl 
carbodiimid and reduction of the obtained B0C-5-benzyl-L-cystein- 
3,5Tdiraethylpyrazblid with diisobutylaluminiumhydride in toluene. 

Example 50: < 2R , 3R ) -3- ( N-BOC-Phenylalanyl-nor leucyl ) amido 
2-hydroxy-4-mercapt6-butane-sulphonic acid 
dimethylamide 

To a solution of 300 mg BOC-Phe-Nle-CYS (BZL) <OH)CH 2 S0 2 NMe 2 (title 

product of Example 49) in 8 ml tetrahydrofurane and 20 ml liquid 

ammonia are added at -40° in portions 60 mg sodium. The blue 

coloured reaction mixture is stirred during additional 15 minutes 

at -40°, subsequently ammonium chloride is added in portions until 

the blue coloration disappears. The reaction mixture is evaporated 

to dryness, the residue is taken up in water and extracted with 

ethylacetate. The organic phase is washed with water and saturated 

aqueous sodium chloride "solution, dried over sodium sulphate, 

filtered and evaporated to dryness. The residue is chroma tographed 

on silicagel using roethylene-chloride, containing 2X ethanol, as 

20 

eluent. The resulting title product has an [ct] D = -33.6° (c = 
0.3 in ethanol). 



- 46 - 



Case 100-7005 



Example 51: (2R f 3R)-3-(N-B0C-Phenylalanyl-norleucyl)amido 

2-hydroxy-4-ethylmercapto-butane-sulphonic acid- 
dime thylamide 

To a solution of 300 mg BOC-Phe-Nle-Cys (B2L)(OH)CH 2 S0 2 NMe 2 (title 
product of Example 49) in 8 ml tetrahydrofurane and 20 ml liquid 
ammonia are added, as described in Example 50, sodium and subse- 
quently ammoniumchloride. After addition of ammoniumchloride at 
-40°C a solution of 0,05 ml ethylbromide in 2 ml tetrahydrofurane 
is added. The reaction mixture is stirred for further 10 minutes 
at -40° and subsequently, as desribed in Example 50, worked up and 
purified. It results the title product 
[«J D 20 * -37.2° (c = 0.36 in ethanol). 

Example 52: (2R, 3S)-3- {N-(2 , 3 , 4 , 6- tetra-O-acetyl-0- D-glucosyl- 
1-0 ] -isobu tyry lphenylalany 1-nor leucy 1 ] amido-4-cyclo- 
hexyl-2-hydroxy-butane-sulphonic acid di diethylamide. 

The title product is obtained analogously to Example 8 reacting 

B0C-Phe-Nle-S0--Chatin-NMe o (title product of Example 10) with 

2 1 20 

(2,3,4,6-tetra-0-acetyl-&-D-glycosyl-l-0-)isobutyric acid- (ct] D 

- -39.2° (c = 0.68 in ethanol). 

(2,3,4,6-tetra-0-acetyl-g-D-glucosyl-l-0)isobutyric acid is 
obtained analogously to precessess described in the literature by 
condensation of ce-D-acetobromoglucose with 2-hydroxy-2-methyl 
propionic acid benzyl ester and subsequent hydrogenation using 10% 
palladium on charcoal as catalyst. 
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Example. 53 1 (2R f 3S)-3-[N-(g-D-glucosyl-l-0)-isobutyryl-pheny.l 
aianyl-norIeucyl]amido^A-cyclohexyl-2-hydroxy- 
butane-sulphonic acid dimethylamide 

to a solution of 150 mg (2,3,4 t 6^tetra-0-ace tyl-&-D-glucosyl- 
l-0)isobutyryl-.Phe-Nle-SO 2 -Chatin-NMe 2 (title product of Example 
52) in 5 ml methanol is added at room temperature a solution of 34 
mg sodium in 1,5 ml methanol. The reaction-mixture is stirred for 
30 minutes at room . temperature, neutralised with 100 mg of the 
acidic ion exchanger Amberlyst 15, filtered and evaporated to 
dryness. The residue, is chromatographed on silicagel using 
methylenechloride, containing 10% of.ethanol, as eluent. The 
-resulting title product has an la] D 20 * < c ° °' 30 in 

ethanol) . 



Example 54: (2S,3S)-3-(N-BOC-phenylalaninyl-histidyl)ainido- 
1- ( n-bu ty lcarbamoy lamino ) -4-cy clohexy 1-2-bu tanol 

402 mg of BOC-Phe.-His-OH, 332 mg of (2S f 3S)-3-amino-l-(n-butyl- 
carbamoylamino)-4-cyclohexyl-2.butanol.hydrochloride (intermediate 
product 8A) and 0.28 ml. of triethylamine in 6.7 ml of dimethyl 
formamide are mixed with 0.23 ml of diphenylphosphoryl azide 
whilst cooling vith ice. The mixture is stirred for 19 hours at 
room temperature and is concentrated by evaporation under a high 
vacuum, The residue is; taken up in. ethyl acetate and is washed in 
succession with aqueous tartaric acid, saturated sodium hydrogen 
carbonate solutionand brine, then dried over anhydrous sodium 
sulphate and concentrated by evaporation. Chromatography of the 
residue (silica gel, 4 bar, methylene chloride-ethanol 19:1) 
yields the title compound, m.p v 141-2°C, [a] D = -11-8° (c = 1 
in methanol) . 
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Example 55: (2R,3S)-3-(N-B0C-phenylalaninyl-histidyl)amido-l- 
(n-butylcarbaiaoylamino)-4-cyclohexyl-2-butanol 

The title compound is obtained analogously to Example 54, using 
(2R f 3S)-3-amino-l-(n-butylcarbamoylaraino)-4-cyclohexyl-2-butanol- 
hydrochloride (88), m.p. 148-9°C, [a]D 20 . -14.5° (c = 1 in 
methanol). 

Intermediate products 8A and 8B used in Examples 54 and 55 may be 
produced as follows: 

a) (3s)-3_B0C-amido~4-cyclphexyl-l-nitro-2-butanone 
(intermediate product ID) 

A solution of 32.6 ml of nitromethane in 160 ml of 
tetrahydrofuran, and 160 ml of hexamethylphosphoric acid 
triamide are added with vigorous stirring, whilst cooling 
with ice, to a suspension of 18.0 g of sodium hydride (80* in 
mineral oil) in 180 ml of tetrahydrofuran. The solution 
obtained is stirred for 1 hour at room temperature, then 
cooled to 0°, and a solution of 69.9 g of N-B0C-&-cyclohexyl- 
alanine-3,5-dimethylpyrazolide in 700 ml of tetrahydrofuran 
is added. After stirring for 20 hours, the mixture is mixed 
with 600 ml of IN hydrochloric acid, extracted twice with 
ether, the combined organic extracts are washed with aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulphate and evaporated under vacuum. The crude product is 
chromatographed on silica gel using toluene/ethyl acetate 
(6:1) as the eluant to produce the above intermediate product 
ID as colourless crystals having a m.p, of 97-98°C. 
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(2S.3R)- and (2R, 3S)-3-BdC-amino-4-cyclohexyl-l-ni tro-2- 
butanol (intermediate products 9A. and 9B) 

2 : 27 g of sodium borohydride are added in small portions to 
an ice-cooled solution of 18.9 g of the above-obtained 
intermediate product ID in 190 ml of ethanol. Then, stirring 
is effected for one hour without cooling, after which the pH 
value of the solution is adjusted to 3 by adding 10% aqueous 
tartaric acid and cooling. The solution is evaporated under 
vacuum, extracted twice with ether, the combined organic 
phases are washed with aqueous sodium chloride solution, 
dried over anhydrous sodium sulphate and evaporated under 
vacuum. Treatment of the remaining oily mixture of two 
diastereoisomers with ether/hexane yields isomer 9B with a 
m.p. of 116-118° (decomp.)- Chromatography of the mother 
solution on silica. gel using hexane/ether (2:1) as the eluant 
yields isomer 9A as an oil.. 

Rf values (silica gel', hexane/ether 2:1): 9A, .0.136; 9B, 
0.106. 



(2S,3S)- and (2R,3S)-.l-amino-3-B0C-amino- 4-cvclohexyl-2- 
butanol (intermediate produc ts 10A and 10B) 

5.96 g of ammonium formate are added in small portions over 
the course of 1 hour, in an inert atmosphere, to a mixture of 
7.5 g of intermediate product 9A, which was obtained as 
described above, and 0.75 g of palladium (10% on animal 
charcoal) in 50 ml of methanol. After stirring for 17 hours 
at room temperature, the suspension is filtered through 
■ celite and the filtrate is evaporated under vacuum. The'- 
residue is taken up in 2N hydrochloric acid, washed twice 
with ether and- the aqueous phase is rendered alkaline by 
adding sodium bicarbonate. The aqueous phase is extracted 
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twice with ethyl acetate, the organic phases are combined, 
dried over anhydrous sodium sulphate and evaporated under 
vacuum. The foamy residue is converted into the hydrogen 
oxalate and crystallised from ether. The hydrogen oxalate of 
intermediate product 10A is obtained, with a m.p. of 165-166° 
(decomp.). 

The hydrogen oxalate of intermediate product 10B, which is 
obtained analogously from intermediate compound 9B, melts at 
137-138°C (decomp.). 

d) (2S > 3S)-3-B0C-amino-l-(n-butylcarbamoyl)amino-4-cyclohexyl-2- 
butanol (intermediate product 11A) 

A solution of 1.15 g of intermediate product 10A (free base) 
in 5 ml of anhydrous tetrahydrofuran is mixed with 0.45 ml of 
n-butylisocyanate whilst cooling with ice, stirred for 1 hour 
at room temperature and evaporated under vacuum. The residue 
is taken up in ethyl acetate, washed successively with 0.25 N 
hydrochloric acid, saturated sodium hydrogen carbonate 
solution and sodium chloride solution, dried over sodium 
sulphate and concentrated by evaporation. The title compound 
is obained as a crude foam. 

(2R,3S)-3-B0C-amino-l-(n-butylcarbamoyl)amino-A-cyclohexyl- 
2-butanol (intermediate product 11B) is obtained analogously 
as a crude foam from intermediate product 10B. 

e) (2S,3S)-3-amino-l-(n-butylcarbamoyl)amino-4-cyclohexyl-2- 
butanol-hydrochloride (intermediate product 8A) 



1.39 g of the crude intermediate product 11A are stirred for 



- 51 - 



Case 100-7005 



1 hour at room temperature in 14 ml of glacial acetic 
acid/cone, hydrochloric acid (9:1), and concentrated by 
evaporation under a high vacuum. The residue is taken up 
twice respectively in toluene and again evaporated, to 
dryness. The title compound is obtained- as an amorphous foam. 

(2R,3S)-3-amino-i-(n-butylcarbamoyl)amino-4-cyclohexyl-2-buta 
nol-hydrochloride (intermediate product 8B) is obtained 
analogously as an amorphous residue from intermediate product 
11B. 



Example 56: (2S,3S)-3-(N-B0C-phenylalaninyl-norleucyl)aBldo-l- 
( isoprepylcarbamoyl) amno-4-cyclohexyl-2-butanoI 

A solution of 273 mg of (2S,3$)-l-aniino-3-(N-B0C-phenylalaninyl- 
norleucyi:)-amido-4-cyclohexyl-2-butanol (intermediate product 12A) 
in 10 ml of anhydrous tetrahydrofuran is mixed at 0" with 0.055 ml 
of isopropylisocyanate, stirred for 1 hour at room temperature and 
concentrated by evaporation under. a -high vacuum. Crystallisation 
of the residue W methylene chloride/methanol/hexane yields the 
title compound, nup. 167-8°C (decomp.), [<x]D 
in methanol) . 



- 20 = -16.2° (c = 1 



Intermediate product 12A used in this example may be produced as 
follows: 

a) . 72S.3S)- and (2R.3S)-3-B0C-* mino-l- CB2 - amino-4-cyclohexyl- 
2-butanol (intermediate products 13A and 13B) 

.4.18 ml of benzyl chloroformiate are added at a temperature 
of 2 to 5" to a solution of 5.23 ml of triethylamine and 6.3 
g of inermediate compound 10A, vhich was obtained by the 
process in Example 55, in 120 ml of dichloromethane, and the 
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solution obtained is stirred for 30 minutes at room 
temperature. It is then diluted vith dichloromethane and 
washed with 0;25N hydrochloric acid, saturated aqueous sodium 
bicarbonate solution and water. The organic phase is dried 
over sodium sulphate and evaporated under vacuum. 
Chromatography of the residue on silica gel, using toluene- 
ethyl acetate (3:1) as the eluant yields intermediate product 
13A as a slightly yellowish oil. 

Intermediate product 13B is obtained as an oil from inter- 
mediate-product 10B, using the same process. 

b) (2S,3S)- and (2R,3S)-3-amino-l-CB2-amino-4-cycloheTcyl-2- 
butanol (intermediate products 14A and 14B) 

8.06 g of intermediate product 13A are added whilst cooling 
to 80 ml of the mixture of acetic acid/conc. hydrochloric 
acid (9:1), and the solution obtained is stirred for 1 hour 
at room, temperature and is then evaporated to dryness* The 
hydrochloride of intermediate product 14A is thus obtained as 
a colourless foam. 

The hydrochloride of intermediate product 14B is: obtained 
from intermediate product 13B using the same process. 

c) (2S,3S)- and (2R, 3S)-3-(B0C-phenylalaninyl-norleucinyl) 
amina~l-CBZ-amino-4-cyclohexyl-2-butanol (intermediate 
products 15A and 15B) 



4.06 ml of diphenylphosphoryl azide and 4.94 ml of tri- 
ethylamine are gradually added to an ice-cooled solution of 
6.68 g of BOC-Phe-Nle-OH and 6.3 g of crude hydrochloride of 
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intermediate product 14A in dimethylformamide, and the clear 
solution obtained is stirred over night at room temperature, 
then concentrated under vacuum, taken up in dichlorome thane , 
and the dichloromethane solution is washed vith 0.25N hydro- 
chloric acid, saturated aqueous sodium bicarbonate solution 
and water, and dried over anhydrous sodium sulphate. After 
evaporation . under vacuum, the residue is chromatographed on - 
silica gel (dichlorome thane/ethanol 49:1 as the eluant) and 
the product obtained is crystallised from dichloromethane/- 
hexane. Intermediate product 15A thus obtained melts at 
I6.7-168°C (decomp.). - 

Intermediate product 15B with a m.p.,. of 150-151° (decomp. ) is 
obtained from intermediate product 14B, using the same 
process. 

. (2S,3S)- and (2R t .3S)-l-amino-3-(B0C-phenylalaninyl -norleu*- 
cyl)-ainin6-4-cyclonexyl-2-butanol (inter mediate products 
16A and 16B) 

7.0 g of intermediate product 15A and 0,7 g of palladium on 
active charcoal (10%) in 140 ml of methanol are hydrogenated 
for Vh hours at -room temperature in a hydrogen atmosphere at 
atmospheric pressure, subsequently diluted with dichloro- . 
methane and filtered through celite. After evaporation of the 
filtrate under vacuum and crystallisation of the residue from 
methanol/ether, intermediate product 16A is obtained as . 
colourless crystals having a m.p. of 140-141°, 
[a] D 2(i = -38.5° (c = 1 in methanol). 

Intermediate product 16B is obtained as colourless crystals 
having a m.p. of 168-169° (decomp.) from intermediate product 
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zu 

15B, using the same process. [ct]p = -25.6° (c = 1 in 
methanol). 

Example 57; ( 2S , 3S ) -3- [ N- ( 3-cy clohexylpropionyl )-norleucy 1 1 

amido-l-(isopropylcarbamoyl)amino-4-cyclohexyl-2- 
butanol 

A solution of 135 rag of N-(3-cyclohexylpropionyl)norleucine, 154 
mg of (2S,3S)-3-amino-l-( isopropylcarbamoyl)amino-2-butanol- 
hydrochloride and 150 ml of. 1-hydroxybenzotriazole in 2.6 ml of 
dimethylforraaraide is mixed ajt 0°C with 104 mg of N,N'-dicyclo- 
hexylcarbodiimide and 0.07 ml of triethylamine, stirred for 1 hour 
at 0°, then for 15 hours at room temperature, cooled again to 0°C, 
and the resultant dicyclohexylurea is filtered off. The filtrate 
is evaporated under a high vacuum, the residue taken up in methy- 
lene chloride and washed successively with 0.25N hydrochloric 
acid, saturated sodium hydrogen carbonate solution and water. The 
organic phase is dried over sodium sulphate and concentrated by 
evaporation. Chromatography. of the residue (silica gel, 6 bar, 

methylene chloride-ethanol 19:1) yields the amorphous title 

20 

compound, [<x] D » -18.0° (c = I in methanol). 

The intermediate products used in Example. 57 may be produced as 
follows: 

a) N-3-cyclohexylpropionyl-norleucine 

A solution of 1.31 g of L-norl«ucine in 22 ml ol ether and 22 
ml of IN sodium hydroxide is nixed at 0* with 2.92 g of 
3-cyclohexylpropionic acid chloride, stirred for 1 hour at 
0°C f then acidified with 0.25K hydrochloric acid and twice 
extracted with ether. The combined organic phases are washed 
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with saturated sodium chloride solution, dried over sodium . 
sulphate and concentrated by evaporation. Crystallisation of 
the residue from ether/hexane yields the title compound, in. p. 
138-9°C (decotnp.). 



b) (2S,3S)-3-amino-l-(isopropylcarbamoyl)amino-4- 
cyclohexyI-2-butanol-HCl 

: (2S,3S)-3-B0C-araino-l-(isopropylcarbafnoyl)amino-A-cyclohexyl- 
2-bu-tanol is obtained analogously to Example 5.1 d), using* 
intermediate product 10A and isopropylisocyanate. The B0C- 
protecting group is cleaved from the product obtained analo- 
gously to Example 55 e), and the amorphous title compound is 
thus obtained. 



Example 58: (2S t 3S)-3-(N-BOC-phenylalaninyl-norleacyl)amido-l- 
[bis-(dimethylamino)]phosphorylamido-4-cgrclohexyl- 

2-butanol 

A solution of 273 mg of (2S,3S)-3-(N-BOC-phenylalaninyl- 
norleucyl)-amido-l-amino-4-,cyclohexyl-2-butanol (intermediate 
product 16A, see Example 56 d)) and 0.07 ml of triethylamine in 
3.4 ml . of anhydrous tetrahydrofuran is mixed at 0°C with a 
solution of 0.076 ml of phosphoric acid-bis(dimethylamide)- 
chloride in 3.4 ml of anhydrous tetrahydrofuran. The resultant 
suspension is mixed at room temperature with a further 6,8 ml of 
tetrahydrofurane and 3.4 ml of hexamethylphosphoric acid triamide 
and a spatula tip of 4-dimethylaminopyridine, and the clear 
solution is stirred for 5 days at room temperature. The solution 
is subsequently concentrated under a high vacuum, the residue is 
taken up in ethyl acetate,, washed successively with tce-cold 0.25N 
hydrochloric acid, saturated sodium hydrogen carbonate solution 
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and sodium chloride solution, dried over sodium sulphate and 
concentrated by evaporation. Crystallisation of the residue from 

methylene chloride/hexane yields the title compound m.p. 171-2°C 

20 

(decomp.)t [«]D = -27.7° (c = 1 in chloroform)* 

Example 59: (2S,3S)-3-( N-BOC-pheny lalani ny 1-nor leucy 1 ) -1 - ( N- 

benzyl-4-piperidinocarbamoyl)amino-4-cyclohexyl-2- 
butanol 

The title compound is obtained analogously to Example 56, using 
N-benzyl-4-piperidino-isocyanate instead of isopropylisocyanate, 
m.p. 166-8°C f M D = -13.5° (c = 1 in methanol). 

Example 60: (2S,3S)-3-(N-B0C-phenylalaninyl-norIeucyl)amido-l- 
<4-piperidinocarbaffloyl)amino-4-cyclohexyl-2-butanol 

200 mg of the title compound of Example 59 in 20 ml of methanol 

are hydrogenated for 20 hours at room temperature in a hydrogen 

atomosphere in the presence of palladium (102 on active charcoal), 

then the suspension is filtered through celite and the filtrate is 

concentrated by evaporation. Crystallisation of the residue with 

20 

methanol-ether yields the title compound, m.p. 173-5°, [<x] D 
-15.5° (c - 1 in methanol). 

Example 61: (2S,3S)-3-(N-B0C-phenylalaninyl-norleucyl)amido-l- 
(dimethyl-carbamoyl)amino-4-cyclohexyl-2-butanol 

The title compound is obtained analogously to Example 56, using 
dimethylcarbamoyl chloride and triethylamine instead of isobutyl- 
isocyanate, m.p. 157-8°C,. [<*1 D 2 ° = -10.0° (c = 2 in methanol). 
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Example 62; (2S,3S)-3-(N-BOC-phehyIalaninyl-norleucyl)amido-l- 
(isopropyl-carbamoyl)-isopropylanino-4-cyclo- 
hexyl-2-butanol 

A solution of 189 mg of N-BOC-phenylalaninyl-norleucine, 172 rag of 
(2S/3S)0-amino-l-(isoprppylcarbanioyl)-isopropylamino-4-cyciohexyl 

-2-butanol (intermediate product 17) and 150 rag of 1-hydroxy- 
benzotriazole in 3. A ml of dimethylformamide is mixed at 0°C with 
99 mg of N-ethyl-N'-(3-dimethylamino-propyl)carbodiiraide-hydro- 
: chloride and 0.07 ml of triethylamine, stirred for one hour at 0°C 
and for 20 hours at room temperature, and then concentrated in a 
rotary evaporator at 30°C. The residue is taken up in methylene 
chloride, washed successively with cold 0.25N hydrochloric acid, 
saturated sodium hydrogen- carbonate solution and water, dried over 
sodium sulphate and concentrated by evaporation. Chromatography of 
the residue (silica gel, .5 bar, methylene chloride-ethanol) yields 
the title compound, [«] D 2p = -5.0° (c = 1 in methanol). 

Intermediate product 17 used in this example may be produced as 
follows: 



a) (2s.3S)-3-N-B0C-amino^l-isoDropvlam ino-4-cvclohexyl-2-butanol 

A mixture of 3.26 g of intermediate product 10A (see Example 
/. 55c), 1.59 g of sodium carbonate and 1.02 ml of isopropyl 
. iodide in 30 ml of tetrahydrofuran is refluxed for 16 hours, 
then the cooled suspension is filtered and the filtrate 
concentrated by evaporation. Chromatography of the residue 
: (silica gel, 4 bar, methylene chloride/methanol/conc. ammonia 
90:9:1) yields the title compound (amorph.). 
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b) (2S,3S)-3-N-BOC-amino-l-(isopropylcarbamoyl)-isopropyl- 
amino-4-cyclohexyl-2-butanol 

A solution of 591 rag of the above product in 6 ml of tetra- 
hydrofuran is mixed at 0° vith 0.2 ml of isopropylisocyanate, 
stirred for 20 hours at room temperature and then concen- 
trated by evaporation. Chromatography (silica gel, 5 bar, 
methylene chloride-ethanol 19:l)yields the amorphous title 
compound. 

Example 63: ( 2S , 3S)-3- [ N-< 1-adaman ty 1-propiony 1) -norleucy 1 ] -1- 
is propy lcarbamoyl ) amino-4-cy clohexyl-2-bu tanol 

The title compound is obtained analogously to Example 57, using 

N-(l-adamantyl-propionyl)norleucine instead of N-(3-cyclo- 

20 

hexyl-propionyl)norleucine, m.p. 230-l°C [a] D = -24.5° (c 
= 1 in dimethylformamide)- 

Example 64: (2S,3S)-3-(N-B0C-norleucyl)-anido-l-(iso- 

propyl-carbamoyl)amino-4-cyclohexyl-2-butanol 

The title compound is obtained analogously to Example 57, using 
N-BOC-norleucine instead of N-(3-cyclohexylpropionyl)norleucine, 
m.p* 225-6°C (decomp.). 

Example 65: (2S,3S)-3-(norleucyl)afflido-l-(isopropylcarbajnoyl)- 
amino-4-cyclohexyl-2-butanol-hydrochloride ^ 

339 mg of the product of Example 64 are treated vith 3.4 ml of 
glacial acetic acid/cone' hydrochloric acid and worked up, 
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analogously to Example 55e. The title compound is obtained as a 
colourless foam. 



Example 66: (2S f 3S)-3-N-[l-benzoyl-amino-2-(l-naphthyl) 

propenoYl-norleucyllamino-A-cyclohexyl-l-(isoprdpyl- 
amino-carbamoyl)amino-2-butanol 

A solution of 168.. mg of the product of Example 65, 120 mg of 
5-(l-naphthyl-methylidene)-2-phenyl-A-oxazolone (azalactone of 
. 1-naph.thaldehyde and tf-benzoylglycine) and 0.056 ml of triethyl- 
amine in 2.7 ml of chloroform is mixed vith a spatula tip of.-' 
4-dimethylarainopyridine,. refluxed for 4 hours and subsequently 
concentrated by evaporation. Chromatography of the residue (silica 
gel, 6 bar, ethyl acetate) yields the amorphous title compound, 
[a]^° = -58.2° (c = 1 in methanol). 



Example 67: (2S,3S)-3-[N-(bis(l-naphthyl-methyl)acetyl) 

norleucyl]amino-4-cyclohexyl-l-(isopropylcarbaaoyl)- 

amino-2-butanol 

The title compound is obtained analogously to example 57, using 
N-(bis(l-naphthyl-methyl)acetyl)norleucine instead of N-(3-cycIa^ 
hexylpropionyD-norleucine, m.p. 173-4°, [a] D = -52.0° (c = 1 
in methanol). 



Example 68 t - (2S,3S)-3-(N-cyclopentyl-carbonyl-phenylalaninyl>- 
horleucyl)amino-4-cyclohexyl-l-(isopropyl- 
carbamoyl )-amino-2-butanol 

Coupling. of N-cyclopentylcarbonyl-phenylalanine and (2S,3S)-3- 
(norleucyl)araido-l-( isopropylcarbamoyl)amino-4-cyclohexyl-2- 
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butanol-hydrochloride (Example 65) analogously to Example 57 
yields the title compound, nwp. 213-5°C (decomp.), 
[ a j D 20 = -18.2° (c » 0.5 in methanol). 

Example 69: (2S, 3S)-3-(N-BOC-phenylalaninyl-histidyl)ainido-l- 
(isopropyl-carbamoyl)amino-4-cyclohexyl-2-butanol 

The title compound is obtained as an amorphous powder, analogously 

to Example 57, using N-BOC-phenylalaninyl-his tidine instead of 

20 

N-(3-cyclohexylpropionyl)norleucine, [<x] D = -10.8° (c = 1 in 
methanol). 



ABBREVIATIONS: 

In the preceding -Examples the following abbreviations vere usedr. 

(2R,3S)-4-(l-Adamantyl)-3-amino-2-hydroxy- 
butanesulphonic acid 

(2R t 3S)-3-Amino-4-cyclohexyl-2-hydroxy- 
butanesulphonic acid 

(2R,3S)-3-Amino-2-hydroxy-5-methyl-hexanesul 
phonic acid 

(2R f 3S)-2 , 3-Diamino-4-cyclohexyl-butanesul- 
phonic acid 

(3S)-3-Amino-4-cyclohexyl-butanesulphonic 
acid 



50 o Adatin 



S0 o Chatin 



S0 o Sta 



S0 o -Aminochatin 



SO^-Desoxychatin 
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S0 2 -Dioxolah 



S0 2 -onChatin 



S0 2 -olChatin 



50 2 (2-Naphthin) 



S0 2 Neotin 



Achps 



Achips 



S0 2 -Mettin 



S0 2 -Mettin(0) 



Cys(BZL)(OH)CH 2 S0 2 
Cys(Et)(OH)CH 2 ?0 2 



(2R,3S)-3-Amino-A-(l,4-dioxaspiro[A f 5]undec- 
8-yl)-2-hydroxybutanesulphonic acid 

(2R v 3S)^3-Arninp-4-(2'-oxocyclohexyl)-2- ; 
hydroxy-butanesulphonic acid 

(2R,3S)-3-Amino-4-(4'hydroxycyclohexyl)-2- 
hydroxy-butanesulphonic acid 

( 2R , 3 S ) -3-Ami no-2-hydroxy-4- ( 2-naph thy 1 ) - 
butanesulphonic acid 

(2R,4S)-3-Amino-5,5-diniethyl-2-hydroxy-: 
hexanesulphonic acid 

(3S,4S)-4-Amino-5-cyclohexyl-3-hydroxy- 
pentane-sulphonic acid 

(lS f 3S,4S>-4-Ainino-5-cyclohexyl-3-hydroxy-l- 
isoprppyl-pentanesulphonic acid 

(2R,3S)-3-Amino-5-raethylraercapto-2-hydraxy- 
pentanesulphonic acid 

(2R,3S)-3-Amino-5-methylsulfinyl-2- 
hydroxypentariesulphonic acid 

( 2R , 3R) -3-Amino-4-ben2ylmer cap t o-2-hy dr oxy- 
butanesulphonic acid 

(2R,3R)-3-Amino-4-ethylmercapto-2-hydrQ.xy- 
butanesulphonic acid 
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(2R, 3R)-3-Amino-4-mercapto-2-hydroxybutane- 
sulphonic acid 

The compounds according to the invention have pharmacological 
activity. They can be used as medicaments. 

As can be deduced from standard tests, they have effects which are 
typical in particular for enzyme inhibitors. The inhibiting 
activity in relation to a specific enzyme depends of course on the 
peptide structure as a whole. The above compunds which are suit- 
able in particular as inhibitors of renin activity, when used on 
human synthetic tetradecapeptide substrate at a concentration of 
10~ 5 M to 10" 11 M, effect a 50% inhibition of enzyme activity of 
pure human renin according to the method of F. Cumin et al. 
(Bioch. Biophys. Acta 913, 10-19 (1987)). 

In the "antibody- trapping" method of K. Poulsen and J. Jorgensen 
(J. Clin. Endocrin. Metab. 39 fl974] 816-825), they inhibit human 
plasma renin activity at a concentration of Kf 5 M to 10 _11 M. 

The title compounds of Examples 12, diastereorisomer A (lowest 
inhibiting concentration 0,17 nM/1 highest inhibiting concen- 
tration 17 nM/1 IC 50 = 1,7 nM/L), 23 (lowest inhibiting concen- . 
tration 0,75 nM/1, highest inhibiting concentration 75 nM/1, IC 5Q 
» 7,5 nM/1), 11 (lowest inhibiting concentration 0,75 nM/1, 
highest inhibiting concentration 75 nM/1, IC 5Q = 7,5 nM/1), 31 
(lowest inhibiting concentration 0,8 nM/1, highest inhibiting 
concentration 80 nM/1; IC 5Q = 8,0 nM/1), 67 (lowest inhibiting 
concentration 1,1 nM/1, highest inhibiting concentration 110 nM/1; 
IC 50 = 11 hM/1) and 54 (lowest inhibiting concentration 1,6 nM/l r 
highest inhibiting concentration 160 nM/1; IC 5Q - 16 nM/1) are 
preferred for the prophylaxis and treatment of hypertension and 
cardiac insufficiency. 



Cys(0H)CH 2 S0 2 
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The compounds according to the invention are therefore suitable ' 
for the p.ropylaxis and treatment of conditions which are charac- 
terized by enzymatic malfunction, and for which an inhibition of 
enzymatic. activity is indicated. 

As renin inhibitors, they are suitable e.g. for use in the prophy- 
laxis and .treatment of hypertension and cardiac insufficiency 
("congestive heart failure"). 

For above applications,, the dosage to be administered depends on 
the compound respectively used, the type of administration and the 
desired treatment. In general, satisfactory results are obtained 
if the compounds are administered in a daily dosage of 0.02 mg/kg 
to C a, 10 mg/kg animal body weight. For larger mammals, the 
recommended, daily dosage is from about I mg to about 500 mg, 
conveniently administered e.g. orally in doses of 0.25 mg to ca. 
500 mg 1-4 times daily or in sustained release form. 

The compounds according to the invention may be administered in 
free form , or if acidic or basic groups are present, in pharma- 
cologically acceptable salt form. 1 Such salt forms have the same 
order of activity as the free forms and can be produced in known 
manner. The present invention similarly relates to pharmaceutical 
preparations containing a compound according to the invention in 
free form or in pharmaceutical^ acceptable salt form, optionally 
together with pharmaceutical^, acceptable adjuvants- and/or 
carriers. Such pharmaceutical preparations may be formulated for 
use in enteral, 1 preferably oral administration, e.g. as teblets, 
or for vise in parenteral administration, e.g. as injectable, 
solutions or suspensions. 
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What we claim is: 



1. Compounds of Formula I 



*2 




I 



Rl R3 R5 



wherein 

A signifies an acyl group of formula 0 wherein 

M 

denotes straight-chain or branched (C^^alkyl radical 
which may be optionally substituted by (C 15 )alkoxy or 
(C 6 ~C 10 )aryloxy; a (C 37 )cycloalkyl radical, a (C 3 _ 1Q )-cyclo- 
alkyl-(C 1-5 )alkyl radical, a (C 6 _ 1Q )aryl radical, a 5- or 
6-membered heteroaryl radical containing one or two nitrogen 
atoms, oxygen or sulphur atoms or one nitrogen atom and one 
oxygen atom and/or one sulphur atom? or a heteroaryl- (Cj^)- 
alkyl radical wherein the heteroaryl moiety is 5- or 
6-membered and contains one or two nitrogen atoms, oxygen or 
sulphur atoms or one nitrogen atom and one oxygen atom and/or 
one sulphur atom; a straight-chain or branched (C 1 _ 5 )alkoxy 
radical or a (C 610 )aryl-(C 15 )-alkoxy radical or a group of 
formula R 10 0(CH 2 CH 2 0) n (CH 2 ) m -, vherein R 1Q signifies a 
straight-chain or branched (C. 5 )alkyl radical, n signifies 
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a whole number from 1 to 20 and m signifies a whole number 
from 1 to 5, or a group of Formula 



RO 



R0CH 2 CH 3 

V f 



GH3 
OR 



wherein 

signifies hydrogen or acetyl 



or 



signifies a group of formula 
R8 J*9 




wherein 

signifies a straight-chain or branched (C^alkyl radical 
a (C 6 _ 10 )aryl radical and 

and R 9 : respectively denote hydrogen, a straight-chain or 
branched (C^-alkyl radical or a (C 6 _ 1(J )aryl radical, 



- 66 - 



Case 100-7005 



R 1 signifies hydrogen or a s-traight-chain or branched (C-^)- 
alkyl radical, 

B and C are the same or different and signify a bond or a group 
of formula R^ 




Rl 0 



wherein 

R 1 is defined as above and^ R n signifies a hydrophilic or lip- 
ophilic amino acid side chain, 
whereby 

B and C cannot simultaneously signify a bond 

D signifies a bond or denotes -0-, or -CH- 

R i R i 

whereby R^ is defined as mentioned above, 

R 2 denotes a straight-chain or branched (C 1-10 )alkyl radical, a 
<C 3 10 )cycloalkyl(C 1 _ 5 )alkyl radical which is optionally 
substituted in the cycloalkyl moiety, a (C$_i(p aryl ~* C l-5*~ 
alkyl radical or a heteroaryl-(Cl-5)-alkyl radical, wherein 
the heteroaryl moiety is 5- or 6-membered and contains one or 
two nitrogen atoms, oxygen or sulphur atoms or one nitrogen 
atom and one oxygen atom and/or one sulphur atom, or a group 
of formula 

R 15 -S-(CH 2 )p - 

wherein 

R 15 signifies Hydrogen, (C^alkyl or benzyl, s is 0 or 1 and p 
is 1 or 2, 
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signifies hydrogen, a hydroxyl group, an amino group or a 
group of. formula -0C0R 2 , wherein R 2 is defined as above, 

and R 5 are the same or different and respectively signify 
hydrogen, a straight-chain or branched (C 1 _ 5 )alkyl radical, 
(C 6 10 )-aryl-(C 1 _ 5 )-alkyi or a heteroaryl-(Cl-5>-alkyl 
radical, wherein the heteroaryl moiety is 5- or 6-membered 
and contains one or two'nitrogen atoms, oxygen or sulphur 

■atoms or one nitrogen atom and one oxygen atom and/or one 

• sulphur atom, 



or it denotes a group of formula R^ 2 



R 13 



wherein R 12 signifies a straight-chain- or. branched (Ch- 
alky 1 radical or a straight-chain or branched (C^-hydroxy- 
alkyl radical, R n denotes a hydroxyl radical, a straight - 
chain or branched (C ; _ 5 )alkoxy group, an amino group, or a 
( Cl 5 )alkylaraino group , whereby the alkyl radical is 
straight-chain or branched, an aminomethylpyridyl group 



or a benzyl group, or 
R, 

/ 

the radical -N - 

•, ■ R5 
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denotes groups of formulae 




0 Or 



-o 



wherein signifies hydrogen, (C 1 _ 5 )-alkyl, benzyl, 
or a group of formula 



he 



wherein R 16 denotes (C 1 _^)Alkyl or (C 14 )alkoxy (OC 2 H 2 )q-CH 2 - 
vherein q signifies a whole number from 2 to 5. 

Y signifies . -S-, c=0 or- 

Q R 5 

wherein and R 5 have the significances given above. 
2. Compounds according to claim 1 of Formula 



R 2 y 

Rjy h R 3 y Rj» 
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wherein • 

$ signifies tert .-butyloxycarbonyl, pivaloyl, bis(l-naphthyl- 
methyl)acetyl, benzoyl or 1-adamantylcarbonyl, 

B y signifies a bond, phenylalanine or e-cyclohexylalanine, 

C y signifies histidine, norleucine, phenylalanine or leucine, 



Y y signifies a 0 . \ 

-i~ or C=0 - Group 



signifies hydrogen or methyl, 

R 2 y signifies, isobutyl, benzyl, cyclohexylmethyl or 1-adamantyl- # 
methyl, 

R 3 y signifies hydroxy, amino, or groups of formulae 0CQCH 3 or 
OCOC(CH 3 ) 3 , 

R^ y . signifies hydrogen,: methyl, i-propyl, i-butyl or n-butyl, 

R y signifies methyl, i-propyl, i-butyl or n-butyl, or 
R Y 

the group -N -. signifies a pyrrolidinyl-, piperidinyl 

A R Y 

. 5 

or a morpholinyl^group and 

x \ x \ . 

D y signifies NH, N-i-propyl, CH 2 or CH-i-propyl-groups. 
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3. Compounds according to claim 1 of Formula 




AZ-BZ-CZ-fT V D 2 N Iz 

RlZ H . R3 2 R5 Z 



wherein 
signif ic 
acetyl,. 



A z signifies tert .-butyloxycarbonyl or bis(l-naphthylmethyl)- 



B signifies a bond, phenylalaninyl or P-cyclohexylalaninyl, 
C z signifies histidine, leucine or norleucine, 



Y z signifies a - S - or a C = 0-group 

0 



5 V 



R 1 Z signifies hydrogen, 

R2 signifies cyclohexylmethyl or 1-adamantylmethyl, 

R^ 2 signifies hydroxy or amino, 

R^ z signifies hydrogen or methyl, 

R 5 Z signifies hydrogen, isopropyl or isobutyl or 

/ 4 

The group -N signifies a pyrrolidinyl-, a 

-V 

piperidinyl or a morpholinyl-group and 
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D z . signifies^NH or^CH-isopropyl or^CHg-groups*. 
tf, A compound of claim 1 selected- from 



amino)-4-cyc1ohexyl-2-butanol 

C2ft ,3S)-3^^^ 
aminoy-A-cyclohexyl-Z-butanol 

• moyl ) ami no-4-cyc1 ohexyl-Z-butanol 

carbamoyl )an,Vno.4-cyc1ohexy1-2-butano1 

(25 3 S)-3-CN-BOC-Ph*nyl^ 
amino)] P hQsphor y l.amido-4.cyclo h exyl.2-butanol 

(2S 3S)-M*B0^^ 
carbamoyl)amino-4-cyclohexyl-2-butanol 

{2 S V 3S)0-(N-80C-P^ 
car.bamdyl)am1no.4.cyc1ohexyl.2-butanol 
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(2S,3S)-3-(N-B0C-Phenyl al aninyl-norleucyt)am1(to^l-((rt-fnethyl-carbamo- 
yl )amino-4-cyclohexyl-2-butanol 

(2S t 3S)-3-(N-BOC-Phenylalaninyl-norleucyl)aia1do-l-ttso-ppopyl^arbamo- 
yl ) -i sopropyl ami no-4-cycl ohexyl-2 -butane 1 

(2S,3S)-3-[N-(l-Adamantyl-propionyl)-norleucyl]-l-(1so-propy1carba 
moyl ) ami no-4-cyclohexyl-2-butanoT 

(2S,3S)^-(N-B0C-Norleucyl)-amido-Misopropylcarbamoyl)amino-4-cyclo- 
hexyl-2-butanol 

(2S,3S)-3-(Norleucyl)ara1do-l-(^ 
2-butanol-hydrochloride 

(2S,3S)-3- N.Cl-Ben2oyl-amino.2-(l-naphthyl)propenayl-norleucynanino 
4- cyclohexyl -1- ( i sopropyl ami nocarbamoyl ) ami no-2-butanol 

(2S,3S)-3-CN-(Bis(l-Naphthy1-methyI)acety1)-norleucyl >amino-4-cyc1o- 
hexyl -1- ( i sopropyl carbamoyl ) anrino-2-butanol 

(2S,3S)-3-(N-Cyclopentyl-carbonyUphenylalan1nyl-norleucyl)amino-4- 
cycl ohexyl -1- ( i sopropyl -carbamoyl >ami no-2-butanol 

(2S,3S)-3-(N-BOC-Phenylalarfinyl-hmidyl)amido-l-(isopropyl-carbamoyl) 
ami no-4-cycl ohexyl -2-butanol 

(2R,3S)-3-(tert-Butyloxycarbonyla»ino)-4-cyclohexyl-2- 
hydroxybutanesulphonic acid dimethyl amide 
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(2R 3S )-3-(tert-Buty^ 

y l)'2-hydroxybutane-sulphon1c acid dimethyl annde. 
(2R,3S)-3.(tert-Butyloxyc a rbonylam1no).4.cy.clohexyl.2-a 2 ido.- 
but'ane-suTphonic acid dimethyl amide 

(2R. 3 S)-3-ttert-Buty1oxycarbonyla I nino).2.hydroxy^(2.naphthyl)- 
but'ane- sul phoni c aci d dimethyl amide 

(2R,3S)-3.(tert.Butyloxycarbonylamin 0 )-2-hydrOxy-5^et h yl- 
hexane-sulphonic acid dimethyl amide 
(OS 4S)-4-(tert-Butyloxycarbonylamino).5-cyclohexyl-3- 
hydroxy-pentane-sulphonicacid diethylamide 

(IS 3S 4S)-4-(tert^Butyloxycarbonyla I nino).5.cycIohexyT. 

(2R asy^^N-BOC-Phenylalanyl-phenylalanynamldM^yclohexyl- 
2-hydroxy.butane sulphonic acid dimethylamide 

( 2R 3s>3 W-a-cy^^ 

^ohlxyllhydroxy-butane sulphonic acid dlmet^de 

(2R 3 S)-3-(N-B0C-Phen»^ 
butane sulphonic acid dimethylamide 

rMrU-but^ sulfonic .cU Methyl «,<e 
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(2R,3S)-3-(N-B0C-Pheny1aTanyl-histidyt)aiaido-4-cyc1ohexyl- 
2-hydroxy-butane sul phonic acid dimethyl amide 

(2R , 3S ) - 3- [N- ( B I S- {1 -N aphthy lmet hy 1 ) acetyl ) nor 1 eucyl }ami do-4- 
cyclohexyl-2-hydroxy-butan e sulphonic acid dimethyl amide 

(2R,3S)-3-(N-BQC-Phenylalanyl-norleucyl)amido-2-amino- 
4-cyclohexyl-butane sulphonic acid dimethylamide 

(2R,3S)-3-(N-B0C-PhenylalanyUnorleucyl}amido-4-(l,4-dioxa- 
spiro£4.5]undec-8-yl)-2rhydroxy-butane sulphonic acid dimethyl amide 

(2R , 3S ) -3- (N-BOC-Phenyl alanyl-nor 1 eucyl ) ami do-4- (4 '-oxocycl o- 
hexyl)-2-hydroxy-butane sulphonic acid dimethyl amide 

(2R , 3S ) -3- (N-80C- Phenyl al anyl-Bor 1 eucyl ) ami do-4- (4 1 -hydroxy- 
cyclohexyl)-2-hydroxy-butane sulphonic acid diethylamide 

(3S »4S ) -3- (N-BOC-Phenyl al anyl-nor leucyl ) amido-5-cyclo 
hexyl)-3-hydroxy- pentane sulfonic acid dimethylamide 

( 1R , 3S , 4S ) -4- (N-B0C- Phenyl al anyl-nor 1 eucyl ) ami do-5- 
cyclohexyl-3-hydroxy-isoprajiyI-pentane sulphonic acid dimethylamide 

(2R,3S)-3-{N-B0C-Phenyl ala»yl-norlatcyl)amido-2- 
hydroxy-4-(2-naphthyl)-butaue sulphonic acid dimethylamide 

(2R,3S)-3-[N-(BIS-(l-Naphthgrlfiethyl)acetyl)-norleucyl] 
amido-2-hydroxy-5- methyl-fc«ane_Sttl phonic acid dimethylamide 
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(2S.3S)- und (2R,3S)-3-(B0C-Phenylalany1-norleucyl)- 
amido-4-cyc1ohexyi-l-1sobutyl-sulfamoylam1no-2-t>utano1 

(2S ,3S) -3- ( BOC-Phenyl al ani nyl-norl eucyl ) am1do-4-cycl o- 
hexyl -1-di methyl s u'l f amoyl ami no-2-b ut anol 

(2R,3S)-3-(N-Benzoyl»dehydrophenyl al ani nyl-norl eucyl ) - 

amido-l-dimethyl sulf amoyl- ami no-5-methyl-2-hexanol 

N-(3-Cyclohexylpropionyl)-norleucin 

(2S , 3S ) -3- (3-Cycl ohexyl-propi onyl- nor 1 eucyl ) ami do- 

1-Cbz-ami no-4-cyc 1 ohexyl-2-butanol 

(2S,3S)-3-(3-Cyclohexyl-propiony1-norleucyl)amido-l- 
amino-4-cyclohexyl-2-butanol 

(2S,3S)-3-(3-Cyclphexyl-propionyl-norleucyl)amido-4- 
cycTohexyl-l-dlmethyl sulf amoyl ami no-2-butanol 

(2R,3S)-3-CM(l-Adamantyl)propionyl)norleucyUaniido-4-cyclo- 
hexyl-2-hydroxy-butane sulphonlc acid dimethylamide 

' (2R,3S)-3-(N-BOC-B-Cyclohexylalanylh1stidyl)amido-4-cyclo- 
hexyl-2-hydroxy-butane sulphonlc acid dimethylamide 

(2R ,3S ) -3-CN- (BI S- (1 -Naphthylmethyl ) acetyl ) h i st i dyl ]ami do- 
4-cyclohexyl-2-hydroxy-butane sulphonlc acid dimethylamide 

: (2R,3S)-3-LN-B0C-B-(2,U3-Benzoxadiazol-4-yl)alanyl- 
norleucyi3am1do-4-cyclohexyl-2-hydroxy-biitane sulphonlc add 

dimethylamide 
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(2R ,3$ ) -3- ( (N-[2-Methoxy-poly( 2-ethoxy) acetyl ]pheny1 al anyl- 

nor1eucy1))amido^4-cyclohexyl-2-hydroxy.butane sulphonic acid 
dimethyl amide 

(2R,3S)-3-CN-(BIS-{l-Naphthylmethyl)acetyl)methionyl3 
amido-4-cyclohexyl-2-hydroxy-butane sulphonic acid dimethylamide 

(2R,3S)-3-CN-(BIS-(l.Naphthylmethyl)acetyl)methion(D > L-5-oxtd) 
yl]amido-4-cyclohexyl-2-hydroxy-butane sulphonic acid dimethylamide 

(2R,3S)-3-(N-B0C-Phenyla1anyl-norleucyl)amido-4-(l-adamantyl)- 
2-hydroxy-butane sulphonic acid dimethylamide 

(2R,3S) -3- (N-BOC-Phenyl al anyl-norl eucyl ) amido-5, 5-dimethyl- 
2-hydroxy-hexane sulphonic acid dimethylamide 

(2R ,3S )-3- (N-BOC-Phenyl al anyl -norl eucyl )amido-4-cyclohexyl-Z- 
hydroxy- butane sulphonic acid pyrrol idinamide 

(2R,3S)-3- (N-BOC-Phenyl alanyl-norleucyl )amido-4-cyclohexyl-Z-hydroxy- 
butane sulphonic acid piperidinamide 

(2R , 3S ) -3- (N-BOC-Phenyl al any 1 - nor 1 eucyl ) ami do-4-cyc 1 ohexyl-2-hydroxy- 
butane sulphonic acid piperidinamide 

(2R f 3S ) - 3- ( N-BQC -Phenyl al any 1 -nor 1 eucyl ) ami do-4-cyc 1 ohexyl-2~hydroxy- 
butane sulphonic acid-(4-benzyl)piperazinamide 

(2R,3S)-3- (N-BOC-Phenylal anyl-norl eucyl) ami do-4-cyclohexyl-2-hydroxy- 
butane sulphonic acid piperazinamide 

(2R,3S)-3- (N-BOC-Phenyl alanyl-norl eucyl )amido-4-cyclohexyl-2-hydroxy- 
butane sulphonic acid-(4-acetyl)piperazinamide 
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(2R,3S)-3-(N-80C-Phenylalanyl-norleucyl)araidp-4-cyc1ohexy1-2rhydroxy- 
butane sulphonic ac1d-[4-(2,5,8,ll-tetraox.adodecanyl)carbonyl]- 
pi per azin- amide 

(2R,3Sl-3-(NrB0C-Pheny^alanyi-norleucyl)ain1do-4-cyclohexyl-2-hydroxy- 
butane sulphonic ac1d-4-methyl )piperazinamide 

t 2 R,3S)-3-tN-B0C-Phenyla^ 
butane sulphonic acid-morpholinamide 

(2R,3S)-3- (N-BOC-Phenylal anyl-hi stidyl ) amido-4-cycTohexyl-2-hydroxy- 
butane sulphonic acid- pi peri dlnamide 

(2R,3S)-3-(M-B0e-Phenylalany1-nor1eucyV)araido.2-hydroxy-5-methyl- 
mercapto-pentane sulphonic acid dimethyl amide 

(2R,3SM-(N-B0^^ 

sulfinyl-pentane sulphonic add dimethyl amide 

(2R , 3R) -3- (N-BOC-P.heny 1 al anyl -nor 1 eucy 1 ) ami do-2-hydroxy-4-benzyl - 
mercapto-butane sulphonic acid dimethylamide 

(2R,3R)-3-(N-B0C-Phenylalanyl-norleucyl)amido-2-hydroxy-4-mercapto 
butane sulphonic acid dimethylamide 

(2R,3R)-3- (N-BOC-PhenyTal anyl-norleucyl ) amido-2-hydroxy-4-ethyT- 
mercapto-butane sulphonic acid dimethylamide 

(2R,3SH-[N-(2^ 

phenyUlanyl.norleucyl3amido-4-cyclohexyl.2.hydroxy-butane sulphjm 

acid dimethylamide 
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(2R,3S)-3-[N-(6— D-Glucosyl-l-0.)-1sobutyryl-phenylalanyl- 
nor1eucyl]amido-4-cyclohexy1-2-hydroxy-butane sulphonic acid 
dimethyl amide 
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Process for the preparation of compounds of Formula I 
according to the preceding claims characterized in that 



A-B-C-K 




la 



wherein A, B, C, D, Y> R 2> \ and R 5 are defined as above 
and R 3 ' is hydrogen, hydroxy 1 or a radical of formula -0C0R 2 . 

wherein R 2 is defined as above, may be obtained by reacting 
compounds of formula. H:» 



A-B-C-OH 



II 



wherein A, B and C are defined as. above, 
with compounds of formula III 




III 



wherein R r R 2> R3', Rg. Y and O are defined as above, 
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b) Compounds of formula lb 



«2 




A-B-C-N' 
I 

Rl NH2 



lb 



wherein A, B, C, D, Y, R^ R 2 > R^ and R^ are defined as 
above, are obtained by reducing compounds of formula IV 



R2 




A-B-C-N 



0 N 



IV 



wherein A, B r C, D, Y, R^ R 2 , R^ and R 5 are defined as above 
and 

c) Compounds of formula Ic 



R 2 



A-B-C-N 




R 3 « 



X^ Y \ /R4 
R5 



Ic 



- 81 - 



Case 100-7005 



wherein A, B, C, Y,..Ej f R^, R3' , * 4 and R 5 are defined as 
above, and D' denotes -0- or -N-, 

R t 



wherein R 1 is defined as above 

are obtained by reacting compounds of formula V 




D'-H 



wherein A, B, C, D' , R^ R 2 and R3' axe defined as above with 
a compound of f ormuXa VI 



R 5 



vherein Y, R 4 and « 5 are defined as above, and X signifies 
halogen, especially chlorine. 
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d) Compounds of formula Id 



Rl5 
S"(0)s 



(CH)^ 



A - B - C - N 

I 




Rl R3' 



0 N 

R5 



Id 



wherein A, B, C, D, Y, R r R 3 ' , R 4 , Ry R 15 and p are defined 
as above and s' stands for 1 are obtained by oxidation of 
compounds of formula Ie 



"15 

S 

(CH 2 )p . 

Rl . R 5 

vherein A, B, C, 0, Y, R^ R 3 ' , Rj, R 15 and p are defined above. 



- 83 - 



Case 100-7005 



Compounds of formula If 



A - B - C 




If 



wherein A, B, C, D, Y, R r R3, \, R 5 and p are defined above 
are obtained by splitting off the benzyl group of compounds 
of formula Ig 



Benzyl 
S 

. (CH2)p 



Ig 




wherein A, B, C, D, Y, R", R3, R 4 r R 5 and p are defined 
above, 
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f) Compounds of formula Ih 

i 

(Ci-4)ATkyl 
s 

(CH2)p . Ih 

k\ R3 «5 

wherein A, B, C, D, Y, R 1? R 3 , R 4 , R 5 and p are defined above 
are obtained by introducing an alkylgroup in compounds of 
formula If as defined above. 

g) Compounds of formula Ii 




Ii 



wherein A, B, C, D, Y, R«, R 2 and R- are defined above are 
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obtained by catalytically splitting off the benzyl group out 
of compounds of formula Ij 



*2 




wherein A, B, C, D, Y, Rj, R 2 and Rj are defined 
h) Compounds of formula Ik 




Ik 



wherein C,' D, Y, ^ to ; R 5 and R ? to R<, are defined 
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are obtained by reacting compounds of formula 
N 0 

IX 



wherein R ? , Rg and R 9 are defined as above with compounds of 
formula X 



*2 




Rl *3 R5 



wherein C, D, Y, R^ to R^ are defined as above and 
obtained precursors of compounds of formula I are optionally 
transformed in compounds of formula I. 



6. Pharmaceutical composition containing compounds of anyone of 
claims 1 to 4 in pharmaceutical^ acceptable form in 
association with a pharmaceutical carrier or diluent. 



7* 



Use of the pharmaceutical composition according tc* claim 6 
for the preparation of medicaments for the treatsmt of 
hypertension and congestive heart failure* 
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A method of preventing or treating hypertension or congestive 
heart failure which comprises administering to an animal in 
need of such treatment a therapeutically effective amount of 
a compound of claim 1. 

A compound of anyones of claims 1 to 4 for use as a 
pharmaceutical* 



»r rvwifo nrj»t* Pnr>«:p flfl71 Hi ah Holbcm. 
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